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e 
www.dell.com 
The Dell Precision Workstation. 
For people who believe in possibilities. 
Customize Online with 
starting at $2 FEATURES GRAPHICS CARD E-VALUE CODE: 89058-490829 


Up to dual Pentium® Ill Xeon™ Processors Business Lease” starting at 64MB up to 2GB 100MHz ECC SDRAM NEW 32MB Diamond Viper V770D (Upgradeable to: Appian Jeronimo Pro, 
from 500 - 550MHz (RAID Capable) $100/Mo., 36 Months ‘9GB* up to 36GB* (10,000 RPM) Ultra-2/LVD (NEW Diamond Fire GL1 or Intense3D™ Wildcat™ 4000) 
SCSI Hard Drives 

starting at EES E-vawwe cove: 290se-490821 
Up to dual Pentium III Processors Business Lease” starting at 64MB up to 1GB 100MHz ECC SDRAM NEW 32MB Diamond Viper V770D (Upgradeable to: Appian Jeronimo Pro, 
from 450 - 600MHz* (RAID Capable) '$74/Mo., 36 Months ‘9GB* up to 36GB" (10,000 RPM) Ultra-2/LVD NEW Diamond Fire GL1 or Intense3D Wildcat 4000) 
“Orders Accepted July 31,1999 SCSI Hard Drives 

starting at ES E-vatve cove: 200s0-490817 
Up to dual Pentium III Processors Business Lease” starting at 64MB up to 512MB 100MHz ECC SDRAM NEW 32MB Diamond Viper V770D (Upgradeable to: Appian Jeronimo Pro) 
from 450 - 600MHz" $60/Mo., 36 Months: 9.1GB* up to 27GB" EIDE or 9GB-18GB 
“Orders Accepted July 31,1999 Ultra-2/LVD SCSI Hard Drives 


COMMON FEATURES: 17° (16° vis) M780 Monitor (Upgrades Available from 19°(17.9" vis) to 24" (22.5° vis) Multi-Monitor Capability), Microsoft® Windaws NT® 4.0, Integrated 3Com® 10/100 PCI NIC with Remote Wakeup, 40X 
Max’ Variable EIDE CD-ROM Drive, Integrated Sound Blaster Pro Compatible Sound, Remote Client Manageability support via DMI 2.0, Wakeup On LAN Capable, 3-Year NBD On-site’ Service, 7x24 Dedicated Hardware Tech Support 


AWAMOS: Dell Precision Workstation 610 — Winner of PC Magazine's Editors’ Choice Award (5/99) and Digital Video's Award of Excellence (3/99) 


Five reasons to open up a Power Mac’G4. 


1. Because you can. 


2. To admire the Pentium-crushing G3 
processor, up to 450MHz. 


3. To install up to 100GB of 
internal disk storage without 
scraping a single knuckle. 


4. To install up to a full gigabyte of 
internal memory in less than two minutes. 


5. To baffle and amaze your PC-using friends. SS 
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Think different’ 


© 1999 Apple Computer, inc. Al righs reserved. The Apple logo isa registered trademark and Power Mac and Think diferent are trademarks of 4pple Computer, Inc. Comparison based on BYTEmark integer index processor test 
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Nothing out 


B ett r) v It’s a fact. Everyone knows it. There’s no disputing it. What's not 
I so understood is how easy we've made it for system vendors to 

Faster, build solutions at prices never before seen for Alpha. 
Smarter. At Alpha Processor, Inc. (API) we develop technologies and 


infrastructure around the world’s fastest 64-bit microprocessor — 
Alpha. We've recently introduced new products, like the UP2000 dual 
processor platform and Alpha Slot B packaging technology that make 
Alpha a perfect, scalable server and workstation solution for fast, high- 
performance render farms, 3-D animation, blue screen compositing, 
sound and video editing. 


‘es 
-runs Alpha. 


With speeds as fast as 750 MHz available today, combined with price 
points rivaling the most powerful x86 enterprise solution, digital 
content creators will find it hard to resist a system based on an Alpha. 


Or better yet, a dual Alpha system! Alpnge 
pPrecessar 


There's never been a better time to own an Alpha or to be an 
Alpha VAR, or reseller! Nothing outruns Alpha. 


www.alpha-processor.com 


To learn more about API or our new and exciting 
technologies, call us at 1 978 318-1103 or Rapid 3D #2 
visit our website at alpha-processor.com. 
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LightWave has been vende ‘for an econ: Version 6 
boosts its profile for character animation, NURBS model- 
% ing, and more. will it put HE on top? a Ace Miles 


30 A Cast of Thousands 


How did Industrial Light & Magic atts create crowds of 

artificial people and creatures in Star Wars Episode |: The 

Phantom ‘Menace? You just can’t hand-animate 2,000 battle 

droids at once. Learn the techniques they used in each of six 
‘oe crowd scenes. by Chris Tome 


52 All the World’s a Stage 


Lighting is one of the keys to creating a believable 3D scene. 
Computer artists can learn a lot from classic stage lighting 
techniques , including the proper use of color, intensity, and 
angle to tell a story more effectively. by Adam Watkins. _ 
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MetaCreations Canoma 1.0 

This new app promises “3D from 2D," three-dimensional scenes 
from scanned photographs. How useful is it to professional 
artists and animators? by Paul Davies 


Commotion is sometime: 
with good reason, It pres 
After Effects in the realm. 
by Richard Lainhart 


It's not an app—it’s a file format. | MetaStream is an open 
format designed to deliver scalable interactive 3D over the 
Internet. All you need is a a modeling tool that exports the 
format. by Douglas A. Sahlin 


Third Dimension 
Something to Crow About. In this 
tutorial, we build a cartoon charac- 
ter in Softimage 3.8, from points 
to NURBS to polygon reduction to 
surfacing. by Sanford Kennedy 


Out of My Mind 


Print vs. the Internet. The Internet lets us say things we would 
never say in print. by Ted Greenwald 


Feedback 


Letters from readers about ads, apps, and anger. 


In the News 2 
PDI Goes Fishing. A new animated short, a fond eulogy, 
updates on mergers and lawsuits, and:more. by Chris Tome 


New & Improved — = 
The Jatest in modeling, animation, video, and image processing 
tools. by Chris Tome ” 


Editorial Resources -, — “= 
WM, + sl 

The End a © wae 

RTFM (if You’ve Got Ity Software piracy is a federal offense, 

yet artists and’animators do it all the time, If you make moneys. 

doing it, you might answer the doorbell and find a federal 

agent: by Chris Tome P ” Sia 
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Cover image and table’ of contents background art courtesy 
of and © Industrial Light’& Magic. Digital work by ILM. 
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CONGRATULATIONS TO BLUE SKY STupios! 


“Bunny, winner a, the ‘Academy Award 
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OUT OF MY M!ND 


Print vs. the Internet 


@ The Internet presents a challenge to 
publishers just like everyone else. When 
you can type a few words into a search 
engine and get the information you need, 
is there still a reason to flip through paper 
pages? When enthusiasts can distribute 
tutorials at virtually no cost, is there a 
need for 3D magazine? 

We've answered these questions suffi- 
ciently to know that we want to continue 
making a top-quality magazine for 3D 
artists and animators—while developing a 
web site, 3D Experience, to supplement 
it—and presumably you've answered them 
sufficiently to be reading these words. But 
the Internet continues to challenge us, 
and we must continue to refine our 
notions of how best to use it. 

Most nettlesome, at least to editors 
accustomed to a three-month lead time, is 
the Net's amazing capacity to disseminate 
news. Each month, we send our news sec- 
tion to the printer knowing that many read- 
ers will get the facts elsewhere first. This 
reality provided the impetus for our newest 
venture, a monthly electronic newsletter 
called 3D Direct. (You can subscribe via 
the 3D web site at www.3d-design.com.) 

First and foremost, 3D Direct is a way 
to get news from our screens to yours 
pronto. Each month, we gather the most 
significant developments in 3D software, 
hardware, business, and artistry and post 
them to the Web immediately. Then we 
send out an email to let you know where 
to find them. You get the news you need 
without waiting months for it, and we 
reclaim precious magazine pages to pre- 
sent the news in a fuller context. 

But our 3D Direct newsletter is more 
than news. It's a conduit for information 
that would be unlikely to appear in print at 
all, early or late. Journalistic standards on 
the Internet are evolving independently of 
print media. A web-based newsletter offers 
license to publish things that would seem, 
well, outré in the pages of 3D magazine. 

Like what? Like “Eternal Truth of the 
Month,” a regular column by our anony- 
mous online mystic, Swami Rendananda. 


Each month, the esteemed Swami inter- 
prets current events in digital graphics in 
light of the perennial philosophy of visual 
artistry (not to mention his vast accumula- 
tion of experience as a 3D professional). 
The Net, of course, is a swamp of informa- 
tion of uncertain provenance. | don’t relish 
the muck, but the Swami’s crystal ball 
would cloud over if his anonymity were 
breached, so the Net seems a perfect 
medium for his meditations. 

Insight is a rare commodity, yet conven- 
tional print journalism often passes it up 
to avoid conflicts of interest. This is as it 
should be; you need information about 
high-tech artistic tools free of the influence 
of those who make and sell them. But 
given that 3D magazine serves that need, 
why not use the online medium—where 
traditional conflicts of interest are being 
transmuted into new models of commerce 
and culture—to convey insight that other- 
wise would have no outlet? 

3D Direct's first foray into the heart of 
editorial darkness is “On the Horizon,” a 
regular column by publicist Jonathan Hir- 
shon. Architect of PR and marketing cam- 
paigns for SGI, 3Dlabs, and Apple, Hirshon 
has been counseling digital graphics ven- 
dors for over a decade. To keep the pro- 
ceedings from becoming an all-out 
shillfest, I've forbidden him to discuss cur- 
rent clients without identifying them as 
such. So far he hasn’t mentioned a single 
one. Instead, he has provided rock-solid 
industry analysis the like of which you 
won't read anywhere else. 

Our online newsletter is only in version 
1.0, and future revs will be shaped in large 
part by feedback from readers. | invite you 
to take a look and send me your reac- 
tions. With your help, we'll use both print 
and online media to keep your creative fur- 
nace stoked with the information you need 
to make your artistry burn bright. @ 
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World’s Fastest Design Professional 


Synergy II graphics accelerator lets you work 
faster, so you'll have time to do the things you 
like best...like discovering your inner self. 


The new Synergy Il is the perfect combination of 
power 2D and 3D for Animation, Desktop Publishing, 
Image Editing, and Architectural. 


The Synergy II 32-bit pipeline, AGP 4X and resolutions 
up to 1920 x 1200 in TrueColor, make this the perfect 
card for demanding workstation projects. 


Whether you use 3D Studio MAX, LightWave, 
Photoshop, AutoCAD or MicroStation, the Synergy II 
with ELSA’s Software Advantage, gives you more 
cost-effective performance and raw power than 
graphic accelerators costing much more. 


Get Synergy II today so you can get down to 
work, and get on to more important things in 
life... 


Price Performance Leader 
Cost per ProCDRS 


ELSASynergyll"” $31.59 


Cost per ProCDRS 


7 D , “ The test results were completed on a 500 MHz Pentium III 
Ww system running Windows NT 4.0 at 1280 x 1024 in true color, 
Synergy Il 
Be a 
We 


100% Pure ELSA OpenGL 


~“ 
3 SIMDream Optimum for Pentium III 
\ 
—_ Call ELSA toll free at 1-888-453-ELSA or 
visit our web site www.elsa.com/AMERICA 
ates) ate j 
hoc! Jig, «LABS 


7” ~ = r E G H 
omer FECONMWENOED | 
ELSA, Inc. * 2231 Calle De Luna, Santa Clara, CA 95054 Rapid 3D #4 


Synergy, ELSA and ELSA logo are trademarks or registered trademarks of their respective owners. Subject to 
change without notice. ©1999 ELSA, Inc. Awards shown above received for the orginal Synergy Graphics 
Accelerator. 


FEEDBACK _ 


Tasteless Maya 


@ I find the ad for Alias|Wavefront Maya 
(July 1999) to be objectionable. Perhaps it 
would appeal to an adolescent male, but it 
smacks of sexism to this mature female 
artist. | look forward to your magazine each 
month and was disappointed in your accep- 
tance of this type advertising. 

Linda D. Pendleton 

Manager, computer graphics and animation 
King Schools Inc. 


Bones for Life 


e@ Thanks very much for your extensive 
review of Life Forms Studio (by Paul Davies, 
June 1999). We appreciated your construc- 
tive comments so much that we've taken 
the opportunity to integrate the majority of 
them into our newest release, Life Forms 
Studio 3.5. 

Specifically, Life Forms Studio 3.5 
offers support for LightWave 3D bones— 


What do you think of 
3D? Post your letters 
and comments to the 
3D web site at 

www.3d-design.com, 


mail them to us at: 
3D Letters, 

525 Market St., 
Suite 500, 

San Francisco, CA 
94105, 

or e-mail 3d@mfi.com. 


Please include your 
full name, city, and 
State. We reserve the 
right to edit letters 
for clarity. 


including motion retargeting—plus numerous 
interface advancements. For a complete 
overview of Life Forms Studio 3.5, please 
visit the Credo Interactive web site at 
www.credo-interactive.com. 

Ken Bryson 

Credo Interactive 


Visualized Well? 


a I just wanted to pass on my positive 
comments about Joe Greco's recent article 
about architectural presentations (“Raise the 
Roof,” July 1999). The majority of our cus- 
tomers use 3D Studio VIZ or MAX along with 
our real-time 3D modeling and simulation 
tools. Greco did a good job explaining the 
benefits of using these programs for archi- 
tectural presentations. 

Jon Zucker 

Market manager, urban simulation 
Multigen-Paradigm Inc. 

San Jose, CA 


e The reason for architects’ slow accep- 
tance of 3D is not the learning curve 
involved, but because most 3D software is 
creatively limiting. Indeed, 3D Studio VIZ is 
an intuitive piece of software, but as an 
architect, | like to reserve it mainly for ren- 
dering and animating walkthroughs. 

| find auto-des- sys form:Z much more 
valuable for creating designs. It combines 
solid and surface modeling; you can build via 
many different analogies, such as molding 
clay, stacking a deck of cards, or chiseling 
stone. Another advantage is that form-Z 
works using a system of operand and deriva- 
tive objects. Just draw a bunch of lines, 2D 
shapes, and 3D objects, then snap, extrude, 
revolve, sweep, skin, mesh, split, fuse, and 
mold them any way you see fit. 

Something else that's easier in form-Z is 
matching a model view to a photograph view. 
The article states how easy VIZ makes it, 
then describes the tedious process. form:Z 
contains a tool especially for that purpose— 


the Match View tool. Import your photo, turn 
on Match View, and manually stretch the 
computer perspective to match the photo- 
graph. VIZ has the advantage of third-party 
plug-ins, but besides tree libraries, these 
plug-ins mostly benefit the animation side of 
VIZ. As far as meeting all the needs of archi- 
tects, form+Z has all other tools beat hands 
down. 

Craig Elliott Brown 

via the Internet 


Desktop Digitizer 
p Dig 

@ | read with interest the article, “From 
Concept to Reality” (by Anshuman Razdan, 
July 1999). Roland also makes a desktop 
3D digitizer and a desktop 3D prototyping 
machine. The combined cost of both 
machines is under $2,000, considerably 
less than the $60,000 price listed in the 
article’s sidebar on p. 30. The output area 
of each is 6 x 4 x 1.53 inches. | realize that 
this is smaller than the typical machine, but 
the digitizer is accurate within .002 inches. 
The prototyping machine accepts files from 
CAD and animation programs. We also have 
output machines with larger work areas of 
411/16 x 3-7/8 x 411/16 inches ($7,995) 
and 9-13/16 x 5-7/8 x 5 7/8 inches 
($18,995). Larger format machines are com- 
ing soon, including one that has interchange- 
able heads for both digitizing and prototyp- 
ing. Compatibility with the .stl format is also 
coming soon. 

Juli Korneychuk 

Marketing supervisor 

Roland DGA Corp. @ 
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3D FORM SYNTHESIZER 


ee we 6h NEW! 
Version 3.0 


The most complete set of modeling tools for 3D design. 


Jean-Alexis Doyon, Art Director of DYAD Digital Studios: “For several years, formeZ has enabled us 
to visualize concepts very quickly and to model extremely intricate shapes, such as the vaults of 
Neuschwanstein Castle. formeZ has proven itself to be the most stable and versatile modeler that 


we’ve ever used. We particularly appreciate its great precision, its powerful solid modeling function 
and its high capability to manage complex environments.” 


3D solid and surface modeling software at its best, with 


photorealistic rendering, radiosity, and animation. 
Visit us at Www.formz.com to download a free demo. 


Call (614) 488-8838 or fax (614) 488-0848 for information. 
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PDI Goes Fishing 


We also mourn Paul Montgomery, 


look at new chips, speed up the Alpha, 


and follow the trail of 3D lawsuits. 


@ Fishing is a short 
animated piece produced by 
Pacific Data Images (PDI) to 
show off its latest technological 
and artistic innovations. Sched- 
uled to premiere at the annual 
SIGGRAPH Electronic Theater 
on Monday, August 9, 1999, 
Fishing was produced using 
PDI's proprietary software to 
achieve a unique hand-painted 
watercolor look. 

The Academy Award-winning 
fluid dynamics system known 
as FLU, originally developed by 
PDI's Nick Foster for Antz, was 
used to generate a “tsunami of 
fish.” Combining FLU with 
thousands of fish models and 
the watercolor process, the 
artists and animators at PDI 
created a tidal wave of murder- 
ous wiggling fish. 

Director David Gainey kept 
the animation, character 
design, and final look as loose 
and fluid as possible. The 
motion animation is broad, with 
extreme holds and poses that 
accentuate the Fisherman char- 
acter's features: big hands, big 
feet, and heavy stomach. The 
watercolor CG process is 
adjusted throughout the film to 
ensure that subtlety is not lost 
in the abstract paint style. In 
addition, the colors are ani- 
mated to reflect the changing 
time in day as well as the mood 
of the Fisherman. Monet's 
Cathedral paintings inspired the 
changes in the color palette as 
the day progresses from dawn 
to dusk. 


In Memorium 


It is with great sadness that we 
report the passing of Paul Mont- 
gomery, co-CEO of Play, Inc., on 
June 19, 1999. Play, well known 
in the consumer market for its 
Snappy digital camera, devel- 
oped the groundbreaking Trinity 
video studio-in-a-box and 
acquired the highly regarded 
Electric Image 3D modeling/ani- 
mation/rendering software. 

Montgomery made head- 
lines in early June by publishing 
a fullpage advertisement in an 
entertainment trade newspaper 
accusing George Lucas of 
breaking an agreement to publi- 
cize Industrial Light & Magic's 
use of Electric Image in the 
making of Star Wars Episode 1: 
The Phantom Menace in return 
for custom programming 
services. 

The subsequent uproar 
within the 3D and cinematic 
effects communities threw a 
spotlight on digital graphics 
tools beyond Electric Image 
itself—Puffin Designs Commo- 
tion, Adobe Photoshop and 
After Effects, and auto-des:sys 
form+Z are also confirmed to 
have been used in the making 
of The Phantom Menace. 

Montgomery was instru- 
mental in building NewTek and 
developing the Video Toaster. 
He left to found Play in 1994. 
The digital graphics industry as 
a whole will be poorer for hav- 
ing lost Montgomery's bold 
spirit. 


BY CHRIS TOME 


Stills from 
PDI’s new 
watercolor- 
style 
animated 
short, 
Fishing. 


Intel Slides, 
AMD Glides 


In a surprise move, Intel 
pushed back the release date 
of its latest Pentium III chip, 
code named Coppermine. 
These Pentium Ill chips, based 
on a .18micron copper 
process, were expected to 


reach speeds of up to 7OOMHz. 


Originally scheduled for release 
in September, the chips 
aren't expected to be 
available until Q4 
1999 or possibly 
later. Consequently, 
many PCs will not ship 
with the new processor 
until Q1 2000. Intel is still 
expected to release a GOOMHz 
Pentium Ill based on the older 
-25-micron technology to coin- 
cide with SIGGRAPH in mid- 
August. 

The main reason for the 
delay, according to Intel, was 
unacceptably low yields on the 


600Mtz version. This came as 
unwelcome news to workstation 
vendors planning to show their 
next-generation systems at 
SIGGRAPH. 

Although it's bad news for 
Intel, the delay could be an 
opportunity for AMD to gain a 
greater share of the high-end 
graphics market for its 
K7 processor, 


Athlon. The 
Athlon, which reportedly 
outperforms current Pentium 
Ills, will be released during the 
summer in speeds of 500MHz, 
5SOMHz, and GOOMHz. This 
gives AMD an easy two- to 
three-month head start. If the 
K7’s floating-point capability per- 
forms as advertised, AMD's. 
next-gen chip could put a dent 
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in Intel's high-end chip monop- 
oly. Intel has pushed back the 
release of the mobile PIll as 
well, giving AMD an added 
advantage in the laptop market 
with its K6-IIl chipset running at 
400MHz. 

But AMD is not without wor- 
ries of its own. As we went to 
press, the company announced 
Q2 losses much greater than 
expected—roughly $200 million 
in losses on sales of less than 
$600 million. 


$3 Cashes in 
Chips for 
Diamonds 


Chip vendor S3 has announced 
an agreement to purchase Dia- 
mond Multimedia in a deal 
worth $180 million. After falling 
behind in the graphics market, 
§3 recently signed on a number 
of major new customers for its 
Savage4 graphics chip, includ- 
ing Compaq, IBM, Packard-Bell- 
NEC, and Micron. Diamond Mul- 
timedia, on the other hand, has 
been a market leader in graph- 
ics cards and recently success- 
fully defended its RIO portable 
MP3 audio player against a law- 
suit brought on by the Record- 
ing Industry of America. 

Under the terms of the 
agreement, S3 will purchase 
Diamond Multimedia for S3 
common stock. Diamond share- 
holders will receive 0.52 shares 
of S3 common stock for each 
share of Diamond stock. S3 will 
assume Diamond's outstanding 
options. The deal is expected to 
close in October 1999. 


Spatial 
Buys Sven 


Also fresh from the land of cor- 
porate mergers was the 
announcement that Spatial 
Technologies, a developer of 
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open component 3D modeling 
technologies, will acquire Sven 
Technologies, developer of Sur- 
face Suite Pro. Sven will provide 
Spatial with technology and 
expertise that enhance the visu- 
alization and rendering capabili- 
ties of its entire family of 3D 
software products, along with 
providing core technology for 
Spatial's web-based interoper- 
ability and services strategy. 
Sven's rendering optimization 
technologies are well suited to 
rendering realistic 3D models in 
bandwidth- and processing-con- 
strained environments such as 
the Internet and corporate net- 
works. The deal is expected to 
be valued between $850,000 
and $1,250,000. 


Trade Secrets 


Real3D, a manufacturer of real- 
time 3D graphics technologies, 
is suing ATI Technologies, a 
leader in the 3D chip market, 
for patent infringement and mis- 
appropriation of trade secrets. 
Along with accusations of violat- 
ing two patents held by Real3D, 
the suit alleges that ATI and oth- 
ers conspired to misappropriate 
trade secrets and know-how, 
having acquired this information 
through improperly soliciting and 
hiring Real3D engineers. Real3D 
is requesting that the Orlando, 
Florida, federal district court 
issue injunctions against ATI to 
cease the sale of infringing 
graphics products and to cease 
and desist from the unautho- 
rized use of Real3D's trade 
secrets and know-how. 


Media 100 
Gets Cleaner 


In May, video editing system 
vendor Media 100 signed an 
agreement to purchase Terran 
Interactive, developer of the 
video file format version and 


compression software, Media 
Cleaner Pro. The news was fol- 
lowed by reports that Media 
100’s sales increased by 30 
percent in Q2 1999. Credit for 
the increase has been attrib- 
uted to sales of Finish, a Win- 
dows NT-based video editing 
solution, and version 5.5 of 
Media 100’s software for the 
Mac platform. 


Copyright 
Infringement 


3dfx has filed suit against Cre- 
ative Labs and Creative Technol- 
ogy for copyright infringement 
and breach of contract. The 
chip vendor charges that Cre- 
ative infringed 3dfx copyrights 
by incorporating 3dfx Glide 
source code into Unified, Cre- 
ative’s recently announced tech- 
nology designed to run Glide- 
only software titles on Creative 
TNT and TNT2 graphics cards. 
Developed by 3dfx, Glide is a 
graphics API that runs on 3dfx 
accelerators. More than 200 
titles currently use Glide, with 
100 more in development. 


Alpha’s Gig 

At PCExpo in June, Alpha 
Processor Inc. (API) debuted the 
first-ever processor running at 
1O00MHz (1GHz) at room tem- 
perature without the need for 
special cooling subsystems. 
The company also announced 
the Alpha 750MHz 21264, the 
world's fastest commercially 
available 64-bit processor. 


The Chat 
Came Back 


The industry seems to be gear- 
ing up for Round 2 of the 3D 
chat sweepstakes. Amid a gath- 
ering wave of new tools and 
technologies for delivering 3D 


online, content developer 
Worlds Inc. inked a deal with 
Freeserve Ltd., a UK ISP, to pro- 
vide interactive 3D content. 
Worlds Inc. will develop a 
slimmed-down 7MB world that 
includes multi-user graphical 
environments where Freeserve 
customers can meet and share 
information. Freeserve plans to 
expand the site to include e- 
commerce in the near future. 


Urban Sim 


The City of Sunnyvale, Califor- 
nia, signed on 3D sim pioneer 
MultiGen-Paradigm to help plan- 
ners evaluate proposed devel- 
opments before they're 
approved for construction. 
Using the company's authoring 
and viewing tools, MultiGen-Par- 
adigm modeled eight city blocks 
including a shopping center, 
train station, historic district, 
and undeveloped area, and 
gave users the option to fly, 
walk, or be guided through it. 
The simulation, which took 
nearly two months to build, was 
based on digitized parcel maps, 
aerial photos, and site plans; 
digital photos were used as 
textures 


Virtual Flameout 


What would you do if you were 
piloting a jet fighter and the 
engine began to flame out? U.S. 
Air Force pilots will be able to 
answer this question without 
leaving the ground, thanks to a 
next-gen F-16 fighter simulator 
powered by SGI computers. The 
new simulator, which will provide 
a briefing-to-debriefing networked 
VR experience in real time, will 
be based on SGI Onyx2, Octane, 
320, and 540 workstations and 
Origin 2000 servers. @ 


Chris Tome is technical editor 
for 3D magazine. Email him at 
ctome@mfi.com. 


SOFTWARE TOOLKIT 


When Valve began creating Team Fortress 2, realistic models were a primary concern. That’s why 
they chose to use the MultiRes Software Toolkit from Digimation and Intel. The MultiRes Software 
Toolkit, a series of libraries, allows your game engine (be it PC-based or console) to accurately 


scales 3D models’ resolution on the fly while maintaining key object vertices and mapping informa- 


tion. This not only frees computer artists from creating many separate versions of the same 3D 
model, it also allows your game’s graphics to improve as hardware performance increases. MultiRes 
is specifically designed to take full advantage of the newest Intel processors, so that as systems get 
faster, your existing games will look even better. 


Call toll free: 1.800.854.4496 or 504.468.7898 www.digimation.com 
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MultiRes is also available as a 


low-cost plug-in for 3D Studio MAX. 


Call for a free catalog featuring 
MultiRes and hundreds of other 
time-saving programs for 
3D StudioMAX and VIZ. 


EB DIGIMATION. 


Discreet Preferred Plug-In Publisher 


107Mallard Street, Suite D, 
St. Rose, LA 70087 USA 
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Allow yourself to be seduced. 


Seduced by the power, the elegance and 
the flexibility. Your first encounter will 
reveal why LightWave dominates the 
demanding world of show business. 

LightWave has always been the industry 
standard for exceptional realism. Today it 
just got better. Much better. Now, with 
caustics, radiosity and integrated Hypervoxels, 
LightWave [6] understands and delivers the 
nuances of lighting and volumetrics better 
than any other animation system on the 
market, The addition of a 96-bit floating- 
point render pipeline assures you ultimate 
color depth and accuracy. 

LightWave [6] introduces the world's 
fastest and most accurate hybrid inverse/ 
forward kinematics engine. Also, unique to 
LightWave [6] are IntelligEntities These 
include Endomorphs" and Skelegons” used 
to create and control character animation 
with efficiency and fluidity. 

With the release of LightWave [6] nothing 
was left to chance. We completely redesigned 
the program and the process with you, the 
artist, in mind. The joy of LightWave, all the 
features, all the functions — better, faster, fun. 

The seduction is complete. 


NewTek booth #535 at Siggraph ‘99 


www.newtek.com 
Call (800) 862-7837 
Outside the U.S. call (210) 370-8000 


LightWave 20 is a registered trademark of 
NewTek, Inc. Hypervoxels, IntelligEntities, 
Endomorphs and Skelegons are trademarks 4 
of NewTek, Inc, © NewTek, 1998. 

All rights reserved. N ewle k 
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SGI Quad Xeon 


> Expanding their line of NT-based Visual Workstations, 
SGI is shipping the Xeon-based SGI 540. Starting at 
$6,500 with one processor, the SGI 540 holds up to four 
550Mkz Pentium Ill Xeons and up to 2GB of ECC SDRAM. 
The system comes standard with six PCI slots, two inter- 
nal drive bays, and a 9.1GB Ultra SCSI-2 disk, and 
optional drives up to 54GB each. Standard connectivity 
includes IEEE 1394 (a.k.a. FireWire), 10/100 Base-T 
Ethernet, S-video, composite video, audio, and USB. 

RAPID 3D NO. 154 


3D Authoring 


> EON Reality offers a suite of tools for 
creating real-time interactive 3D simulations 
that can be delivered either on disc or on 
the web for training, sales, urban planning, 
and other sim applications. Running on Win- 
dows 95/98/NT, the EON 2.5 suite includes 
EON Studio (for authoring simulations), EON 
Immersive (which supports high-end multi- 


> Because the world is a dirty place, 
Digimation offers QuickDirt ($245), a plug- 
in for Discreet 3D Studio MAX and VIZ. 
QuickDirt, which adds dirt, rust, mud, and 
other topology-dependent texture effects 
to mesh objects, works in real time. Inter- 
active viewport feedback makes it easy to 
apply the effect precisely. 
RAPID 3D NO. 154 

Digimation also offers Particle Studio 
($595), a particle system for MAX made up 
of three plug-ins: Particle Studio, Particle 


channel display environments), and EON 
SDK (an integrated programming environ- 
ment that plugs into Microsoft Visual C++). 
Newly released Service Pack 1 enhances 
quality and productivity during the develop- 
ment process by providing improved OpenGL 
texturing performance, support for additional 
Windows functions, more efficient prototyp- 
ing features, and a more responsive GUI. 
RAPID 3D NO. 152 


Studio Helper, and Particle Studio Snapshot 
Utility. Particle Studio lets you create parti- 
cles in an event-driven environment; at any 
time over a particle system’s life, you can 
define a new event — say, a space warp — 
and a new set of parameters for that event. 
RAPID 3D NO. 455 

Meanwhile, Trinity Animation throws 
MatterWaves 1.0 ($295) into the MAX par- 
ticle plug-in ring. MatterWaves is a mater- 
ial-mapped particle system that can work 
in conjunction with other particle systems, 


BY CHRIS TOME 


Paint Power 


> Deep Paint 3D ($795) from Right 
Hemisphere is a real-time 3D paint program 
that lets you paint with airbrush, oil paint, 
watercolors, color and charcoal pencils, felt 
pens, chalk, pastels, gouache, acrylics, tex- 
ture and image spray paints, and more. You 
can paint multiple channels simultaneously, 
including color, bump, shininess, opacity, 
and glow. Deep Paint is compatible with 
Wacom's Intuous tablets. It can also include 
complex 3D selection sets and masks that 
can be bitmap- or geometry-based and can 
be combined, Booleaned, saved, and 
retrieved. New tools can be created and 
saved on a network server and shared to 
multiple clients to maintain a consistent 
look and feel for large projects. 
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such as FreePyro and PyroCluster (both 
available from Cebas). Map- and gradient- 
based object fragmentation makes it eas- 
ier to create sequential explosions of large 
objects. In addition, interparticle dynamics 
gives particles the ability to attract each 
other, change speed as they fly apart, 
strike, and deflect each other, and so on. 
A metaparticle system is included for 
organic blobby effects. 
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NEW&IMPROVED 
About Face 


> LightWave and 3D Studio MAX users look- 


ing to do natural-looking facial animation may 
get a boost from LipService 1.0 ($299) by 
Joseph Alter. LipService provides clay-like 
sculpting tools for creating up to 50 poses, 
then interpolates target-to-target animations 


using a spline motion path for each vertex. Alternatively, animations can be performed in real 
time using a mouse. Delta morph animations can be layered over keyframed animations for 
eye blinks, smiles, frowns, and the like. In addition, the program lets you scrub through a 
.wav file frame by frame for tight audio sync. Plug-ins are provided to import LipService'’s out- 


put into LightWave and MAX. 
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NewTek’s 
New Aura 


}» NewTek has updated Aura ($999), 
their video paint, layering, and compositing 
tool, to version 2.0. The new version 
extends the program's paint and composit- 
ing capabilities with a new hi-res video 
paint engine and an expanded lineup of 
features. The new chromakeyer offers blue 
spill enhancements, and the enhanced 


keyframer provides built-in motion tracking. 
Real-time features such as video stencils, 
gradients, textures, and unlimited layers 
make Aura 2.0 worth a closer look. 
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Immersive Digitizing 

>» Immersion Corp. recently released Inscribe 3.0, a software package that works with 
Immersion’s MicroScribe line of 3D digitizers. Inscribe allows 3D artists to digitize points, 
curves, and surfaces directly into most Windows 98/NT graphics and CAD packages. New func- 
tions that enhance accuracy and improve digitizing speed include auto-plot, which lets you 
trace an object contour and create evenly spaced points; mapping, which lets you digitize a 
very large object in several sections; and scan planes, which let you create 2D cross sections 
of a physical 3D object. Inscribe 3.0 is free to all MicroScribe owners. 
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Going to the Cinema 


> At SIGGRAPH 99, Maxon will unveil Cin- 


ema 4D XL 6.0 ($2,195, $495 upgrade), a 
major upgrade of their flagship 3D anima- 
tion application for Windows 95/98/NT, 
MacOS, and BeOS (due Q4 1999). New 
features include more than 50 lighting and 
illumination modes, radiosity-like area shad- 
ows, and volumetric noise. Modeling has 
been enhanced with the addition of meta- 
balls, metasplines, and hyperNURBS, a new 
cage modeling feature. Animation controls 


18 www.3d-design.com SEPTEMBER 1999 


now include point-level animation, multiple 
selections in the timeline, animation mixing, 
and auto keyframing. 

A new 3D paint program (code named 


Marvin) will come with Cinema 4D XL 6.0 
and be available separately. The program 
lets you paint on any object material 
channel (opacity, bump, transparency, 
reflection, and so on) in real time. 
Brushes and other tools are responsive to 
input from Wacom’s Intuos line of pres- 


Photoshop 
Facelift 


> Adobe Systems has released Pho- 
toshop 5.5, an incremental update to 
its image-editing software that includes 
new features for web- and print-based 
image manipulation. The Save For Web 
feature lets you visually choose the 
best compression-to-image-quality ratio 
for a given image. Other new features 
include the Background Eraser and the 
Extract Image command, which simpli- 
fies the process of compositing 
images onto other backgrounds. Regis- 
tered Photoshop users can upgrade to 
5.5 for $129. 
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sure-sensitive tablets, including pressure, 
angle, and direction. 

Another new addition to the package is 
Cinema 4D Net, an HTML-based network 
rendering tool that lets you share rendering, 
jobs across an unlimited number of comput- 
ers, regardless of platform. Cinema 4D 
Net's network protocol is TCP/IP, making it 
possible to control distributed rendering via 
a web browser. @ 
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IntelliStation M Pro @ 
with Windows NT° from $2,359" up to two Pentium® Ill processors 21° crt monitor (19.8" viewable) Build worlds from the past and the future. Fast. 
montornetnclvded E5Qmhz / up to 1gb ram 256mb ecc sdram With accelerated graphics solutions the IntelliStation 
IBM’ Fire GL1'/ Intense 3D graphics 18.2gb ultra scsi hdd M Pro is designed and tested to run your more 


advanced apps. It's kinda like creating time. Visit 
www.iom.com/intellistation or call 800 426 7255, ext. 4178. 


time.machine 


“Estimated reseller price for model 6889/63U. Actual prices may vaty. ‘Fire GL1 is a tademark of Diamond Multimedia Systems, used under license, MHz relers to microprocessor speed; other factors can affect 
entiu mel!/ performance. PCs referenced in this ad include an operating system. IBM product names are trademarks of Intemational Business Machines Corporation. Microsoft, Windows and Windows NT are trademarks of 
Pp zee Microsoft Corporation. The Intel Inside logo and Pentium are registered trademarks of Intel Corporation. © 1999 18M Corp. All rights reserved. 
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Body by Poser 4. Soul by Designer. 


Poser 4 the Premier 3D Character Animation and Figure Design Tool 


Poser 4 sets your creative soul free with powerful, yet easy to Poser 4 is fully featured yet very affordable, opening up 
master character animation tools for digital artists and animators. amazing new universe of 3D character animation possib 
Once you expand your creativity with the organic, life-like 
Start with a library of over 70, fully articulated, ready to use figures in Poser 4, you'll never have to settle for static, mechanical 
3D human and animal figures, pose and then animate them. 3D again. Give your work 


Next, add clothes and props, import sounds and hack- = = soul, bring your next MetaCreations. 


grounds, compose your scene and then render. Create =, POSER 4 project to life. The Creative Web Company 


movies and 3D graphics for your web, print, video and gs 1 
3D projects. With Poser 4, you can even create new sy + Your imagination is PO SER 4 
poseable figures from imported 3D objects. ; : your only limit with 
b Poser 4. Check out Poser on the Web 
www.metacreations.com/bodybyposer 
Available at: ee or Call us today at 800-846-0111 
beyond‘¢om: COMPUSA Figs 
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Program Copyright: 1991-1999 Ghost Effects Incorporated, 1994-1999 MetaCreations Corporation; Interface Copyright: 1994-1999 MetaCreations Corporation. ll rights reserved. 
Poser is a registered trademark and the MetaCreations Logo and Painter 3D are trademarks of MetaCreations Corp. All other trademarks are the property of their respective owners. 
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FIRSTLOOK: 


LightWave 


ewTek LightWave 3D is one of the most 

widely used 3D modeling and animation 

packages on the market. Originally bundled 

with NewTek’s Amiga-based Video Toaster, 

LightWave developed strong roots in the television 
industry as a 3D broadcast video tool. The ability of its render- 
ing engine to handle large amounts of data helped it gain 
prominence in the film market, and its polygonal modeling 
tools have made it popular in the gaming industry as well. 
LightWave is also multiplatform, available for Windows, Mac 
OS, DEC Alpha, IRIX, and Sun Solaris. 

The release of LightWave 5.5 in 1997 represented a major 
upgrade over v. 5.0. It included an improved interface and a 
slew of new tools and plug-ins. Yet it was just a “.5” upgrade. 
Last year, 5.6 was released as a free upgrade and, again, was 
more than just a little patch. It was full of shaders and plug- 
ins, most notably the HyperVoxels advanced rendering plug-in. 

According to NewTek, the reasoning behind these major 
upgrades with minor changes to version number is that the 
company has had its sites set on 6.0 for quite some time and 
has planned for it to be a considerable leap in functionality 
over previous versions. 

LightWave 6.0 (dubbed L[6]) should be officially unveiled by 
the time this issue prints. Due to the fact that the software is 
still in beta as of the time of this writing, it's not so much a 
review as it is a first look at the new version. Many features 
are not fully active and some haven't been installed yet. Take 
the interface, for example. It’s likely that some updates will 
occur by the time L{6] is released, but for now, it closely 
resembles the 5.6 interface. However, aside from the features 
that aren't ready for prime time, there is a ton of new stuff | 
can tell you about. 


Artwork by Taron (www.taron.de) 
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Modeler & Layout 
LightWave's two-program 
format still exists, but the connection between Modeler and 
Layout is much stronger. This update appeases both sides of 
the LightWave user base, long divided in their opinions about 
the software consisting of two separate programs. Some love 


the fact Modeler and Layout are separate, while others would 
like them to be one interface. To most users, this feature will 
represent the best of both worlds, in a sort of “you got your 
chocolate in my peanut butter” sense. 

If you edit an object in Modeler, it's automatically updated 
in Layout. Your modeling environment remains uncluttered, 
and you no longer have to go through the steps of updating 
your objects or worry about losing data by forgetting where 
you saved it. The need for LightWave's “get” and “put” buttons, 
which allowed you to move models between environments, 
has been eliminated. Although these buttons made the two- 
program format a little easier to navigate, it was easy to forget 
to save objects while “getting and putting” 

Another feature strengthening the connection between Mod- 
eler and Layout is the HUB. The HUB's primary function is to 
store all scene file data. For example, while working in a 2D 
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LightWave : 


paint program, you can access texture maps 
or background images from your LightWave 
scenes via the HUB. Another possibility is 
painting on LightWave objects from within a 
3D paint program, producing immediate 
updates in your LightWave scene. The HUB 
lets you switch environments without having 
to load and save data to share. It also pro- 
vides auto-saving functionality as well as 
making the data crash-proof; if LightWave 
takes a dive, the HUB remembers where you 
left off and sets back up again. 


Configurability LightWave has always been 
known for its ease of use and intuitive inter- 
face, although previous versions have had 
room for improvement. In some cases, pan- 
els would nearly fill the screen, and they 
were extremely modal. NewTek addressed 
this issue in 5.5 by adding user-definable 
keyboard shortcuts in Modeler and giving us 
a non-modal statistics window. But we hadn't 
seen nothin’ yet. 

L[6] blows LightWave's previous user con- 
figuration out of the water. Not only can you 
configure hot keys in Modeler and Layout, 
you can customize menu bars as well (Figure 
1). A simple menu-configuration panel lets 
you add or remove main menu tabs across 
the top of the screen. These tabs can be 
named or renamed anything you like, allow- 
ing you to organize your tool sets as you 
please. Tools can be rearranged and orga- 
nized by dragging and dropping within the 
menu configuration window, and if you have 
a favorite tool, you can add it to each menu. 
You can also customize your own pop-up 
menus for the left, right, and middle mouse 
buttons. 

There are a dozen different options for 
the viewports in both interfaces. In any of 
Modeler’s views, you can choose between 
Flat or Smooth Shaded, Wireframe and 
Sketch, or one of three new options: Wire- 
frame Shaded mode, which draws the wire 
mesh on top of shaded geometry; Textured 
Solid mode, which allows you to see textures 
in Modeler; and Weight Shaded mode (more 
on this later). 

All of Modeler's views can have indepen- 
dent zoom, center, background color, and visi- 
bility options. You can have a full 24-bit back- 
drop image in each viewport displayed in 
resolutions from 128 to 1,024 pixels. 
There’s also a pixel-blending option available 
in both Modeler and Layout that, when using 
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FIGURE 1. The LightWave 6.0 interface is fully customizable. 


a lower resolution, helps to display a less 
pixelated image. 

Modeling viewports can be individually 
configured to display any of the view types, 
which range from orthographic to perspective 
to UV texture mode. Also, the tool bar can be 
moved from the left to the right side of the 
screen, and both Layout and Modeler have a 
new field called Tool Tips that gives a brief 
description of tools and items as your cursor 
passes over them. 


Modeling & Surfacing Although LightWave’s 
Modeler has always been a strong polygonal 
modeling tool, it lacked features such as the 
ability to model in a perspective view and the 
often-requested interactive bevel. L[6] 
addresses these issues, taking interactivity 
to a new level. Everything from Lathe and 
Mirror to the Box tool has become interac- 
tive. To perform a lathe, you click and drag in 
the axis where you'd like the lathe, and it 
immediately begins to sweep the geometry. 
With the tool still active, you can continually 
change the lathe center by clicking and 
dragging, and the geometry will update in 
real time. 

New interactive tools include Symmetry 
and Paste. Symmetry mode allows you to 
use tools such as stretch or rotate on one 
half of the object, which will affect the identi- 
cal geometry on the other half of the mesh. 
This is especially useful when modeling bilat- 
erally symmetrical objects such as charac- 
ters and heads. The Paste tool lets you 


paste a copy of previously referenced geome- 
try wherever you've placed your cursor with a 
click of the mouse, perfect for rapidly popu- 
lating terrain with trees or other surplus 
items. You can also alter the size of each 
copy with a modifier key. Both of these tools 
offer great potential for saving time. 

Another excellent update to Modeler is 
direct access to the Surface Editor, which 
has undergone some major improvements. 
One new feature (which is already included in 
most 3D apps) is UV mapping, considered 
long-overdue by many LightWave users, par- 
ticularly gamers. Initially, the process for 
applying the map and assigning UV coordi- 
nates seemed tedious, but after digging a lit- 
tle deeper, | realized that the ability to use 
Modeler’s tool set to manipulate the UV coor- 
dinate points more than made up for the 
involved set up. 

After assigning UV coordinates, a map 
must be named for the polys being textured. 
Next, one of the appropriate viewports is set 
to “UV Texture” and the texture is loaded 
and placed in the backdrop of that view. The 
texture is then applied to the surface in 
either a planar, cylindrical, or spherical fash- 
ion, after which the projection can be 
changed to UV and the named UV map 
applied. Any points can be modified in the 
UV Texture port in Modeler, and the texture 
‘on the object in the other views updates in 
real time. The ability to use almost any of 
the modeling tools to manipulate the UV 
map is fantastic and NewTek plans to 


Go Ahead... 


Scan It... 
— In Real-time 3D! 


FastSCAN 
P< The fast, easy way to digitally scan. 


WINNER, Computer Graphics World, 1998 Innovation Award 
WINNER, CADENCE NDES Show Stopper Award 
WINNER, Digital Producer Magazine, Best Products of 1998 


Experience the revolutionary FastSCAN Handheld 3D Laser With Polhemus FASTRAK technology inside, FastSCAN combines 
Scanner from Polhemus. Just like magic, you can create handheld convenience with the ability to “auto stitch” 
three-dimensional models wherever you may be— quickly, adjacent 3D models scans together in real-time. And when 
easily and at a price you can afford. Since it’s lightweight you're done, you can just as easily export your scans to all 
and portable, you can take the scanner directly to the major industry standard graphics applications. 


object being scanned. The result? Significant savings in 
time and dollars. The extraordinary “magic wand” FastSCAN Handheld 3D Laser 


POLHEMUS Scanner— its uses are as limitless as your imagination! 


First in the third dimension” 
One Hercules Drive © PO Box 560 © Colchester, VT 05446-0560 © 800-357-4777 US & Canada * 802-655-3159 WWW. polhemus. com 
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streamline the multistep process for assign- 
ing UV maps before L[6] is released. 

Another new Surface Editor feature is 
infinite layers of projection, procedural, gra- 
dient, and UV maps. The layers can feed 
into each other for texture blending and 
manipulation. All surfaces can be animated, 
and a translucency channel has been 
added that can be used, for example, to 
texture a thin object without making it trans- 
parent. Imagine a bug crawling across the 
backside of a leaf—the bug's silhouette 
shows through, but not the bug itself. The 
leaf in this scenario is translucent. 

Glossiness mapping and the ability to 
animate all surface attributes are additional 
features implemented due to user 
requests. Content management tools for 
surfaces have finally arrived in the form of 
filters (object, name, texture, shader, and 
preview). You can also include comments 
with your surfaces to keep notes on your 
images, which can help you navigate tex- 
ture-heavy scenes. 

The gradient shader that originated with 
HyperVoxels is now available for all sur- 
faces (Figure 2). Options such as slope 
angle, bump, and previous layer can affect 
how the gradient is applied. Using gradi- 
ents, you can easily recreate natural effects 
such as Fresnel reflection and diffuse trans- 
mission. There are also new blending 
modes for layers such as difference, alpha, 
and additive. The alpha-blending mode, for 
example, lets you use any image or proce- 
dural texture as an alpha channel between 
two other layers. 

The number of layers in a surface can 
be overwhelming, and it would be nice to 
have another way to view the hierarchy of 
layers. There is a visual tree attached to 
the panel that allows layers to be disabled 
quickly to see their effect. This feature 
could use some added sophistication in 
future releases. 

There are many new preview options. 
The sample sphere can update in real time, 
and you can set it up to show any channel's 
effect. You can also use objects other than 
a sphere or cube in the Surface Editor, and 
you can add anti-aliasing or layout as a 
background. 


Vertex Maps UV maps are just one type of 


vertex map. L{6] also includes weight 
maps, which allow real-time subdivision sur- 
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FIGURE 2. The gradient Texture Editor Is 
one of many new additions to the Surface 
Editor. 


face modeling as well as the ability to con- 
trol both point bias and the shape of your 
subdivision surface object without adding 
geometry. Essentially, subdivision surfaces 
let you work with a low poly “cage” object 
whose points control the underlying surface 
mesh. 

To create weight maps, the new Weight 
tool is dragged over a point, which becomes 
softer or sharper depending on how you 
drag your mouse. The Weight Shaded mode 
allows you to see the effect of the Weight 
tool on the geometry (Figure 3). The area of 
shaded geometry surrounding the weighted 
point becomes either red-orange (sharper) 
or blue (softer). Point weighting is helpful 
for modeling complex and organic shapes, 
although in future versions, it would be nice 


FIGURE 3. The upper Image shows the 
Weight Shaded view, and the lower Image 
shows the effect of weights on points In 
a smooth-shaded view. 


to have the ability to select and weight 
edges. 

Weight Shaded views can also be used 
to define how other deformational modeling 
tools (such as Magnet) and animation tools 
(such as Bones) will affect the points of an 
object. Weight Shadec!l mode helps you 
determine which points will be more or less 
influenced. 


New Object Format To remove limitations, 
such as the number of points per object, 
and to add externally accessible UV maps, 
the object format was rebuilt from scratch. 
This gave NewTek the opportunity to get 
really creative with new features, such as 
Intelligentities. These “smart objects” can 
carry extra data in the form of Skelegons, 
Endomorphs, and MultiMeshes. 

Skelegons are bone polygons that 
reside in an object instead of the scene 
file. They can be inserted into objects dur- 
ing the modeling process and are automati- 
cally translated into bones for animation. 
This lets you modify the surface polygons 
(with modeling tools such as Stretch and 
Magnet) as well as the skeleton. In past 
versions of LightWave, each character's 
bones had to be applied and saved in a 
“set-up” scene, and you'd “load from 
scene” to animate them together in a differ- 
ent scene. Having the skeleton embedded 
into the object file simplifies asset manage- 
ment, and being able to manipulate the 
skeleton simultaneously with the overlaying 
geometry is a tremencious time saver. 

Endomorphs are data subsets stored in 
an object that make that object aware of 
different states. A character's head, for 
example, might include a smile state, a 
frown state, and an entire set of phoneme 
states in the base model (phonemes are 
the basic mouth shapes that make up 
speech). The states can then be accessed 
during animation. An object’s states can be 
animated individually or blended to create 
unique combinations, eliminating the need 
to manage the traditionally cumbersome 
amounts of morph targets. It also allows 
you to return to the base model to make 
topographical changes, such as adding 
geometry or subdividing the surface while 
maintaining the various states. This 
approach would be extremely difficult using 
morph targets. Although the idea of Endo- 
morphs is not new (Alias|Wavefront Maya, 
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Rapid 3D #11 


FIRSTLOOK: 


LightWave 


Nichimen Mirai, and others have compara- 
ble features), it is a welcome one, and 
should make character animation in Light- 
Wave much easier. 

MultiMeshes are objects with multiple 
layers of geometry that can be individually 
manipulated during animation. Similar to 
Adobe Photoshop's image layers, each 
object layer can be edited and manipulated 
independently of the others. Each layer or 
part of the MultiMesh can have its own 
separate pivot point as well. For example, a 
car and its various parts can be built as a 
single object and still allow the wheels to 
rotate independently or the doors to open 
while the car is moving. 

Combining these elements into a single 
Intelligentity is when it gets fun. Imagine a 
character that contains Endomorphs for the 
hand positions and facial expressions, a 
series of Skelegons to define the charac- 
ter’s skeletal structure for simple animation 
and scaling of the skeleton, and a Multi- 
Mesh that includes elements such as the 
eyes, teeth, and tongue. Each of these ele- 
ments could have its own rotational axis 
and be manipulated separately from the 
body, even though it’s all part of the same 
object file. The tongue could even have its 
own set of Endomorphs attached. 


New & Improved Animation Tools In past 
versions of LightWave, the animation tool 
set was one of the weakest links. L[6] has 
addressed many previous shortcomings 
with features such as vertex grouping for 
bone assignments and bones and morph 
targets embedded in the object file. 

In addition to the new animation tools, 
NewTek has made some major improve- 
ments to the existing tool set, starting with 
separate channels for animation. Previously, 
you needed many null or dummy objects to 


FIGURE 4. L[6] offers more control, such 
as the ability to break tangents and use 
Hermite and Bezier spline types. 
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FIGURE 5. A sample scene in Layout using OpenGL fog and a few lens flares. 


control an object's individual animation 
channels through cumbersome hierarchies. 
IK has been greatly improved with the 
addition of a hybrid solution. For example, 
hybrid IK lets you control the pitch of a leg 
with an IK goal while maintaining the ability 
to keyframe the motion of the heading or 
bank of the leg. You have the option to 
keep a goal within reach of its IK chain, 
making it easy to lock a chain to an item, 
such as a hand sticking on the rung of a 
ladder. You can globally enable or disable IK 
as well. In past versions, you had to enter 
each object's IK option panel to disable the 
IK chain, allowing you to move objects and 
set up or check rotation limits or the initial 
rotation value of joints. One particularly nice 
enhancement is that the rotation limits for 
IK, when left active, can become rotation 
limits for FK, which prevents you from bend- 
ing a joint too far in the wrong direction. 
Another improvement is the ability to 
animate all relevant scene attributes as 
well as some new curve controls in the 
Motion Editor. For example, the new select 
mouse function lets you select multiple 
keys and modify them using the shift key. 
Previously, motions were limited to TCB 
(tension, continuity, and bias) splines or lin- 
ear transitions. L[6] includes a stepped 
transition, which holds the last key value 
and jumps to the next key's value. Hermite 
splines, though similar to TCB splines, allow 
for a much wider range of results and are 
edited by dragging points at the end of the 
tangent control. Bezier splines include han- 


dles for changing the angle of the tangent. 
This will affect only the curve coming into a 
key unless the subsequent key is also a 
Bezier, which will give you an outgoing han- 
dle on the right of the key. By default, the 
outgoing tangent is unified with the incom- 
ing; however, tangents can be split or reuni- 
fied easily. | found the different curve types 
and multiple tangent types per curve very 
useful (Figure 4). 


Interactivity & OpenGL Enhancements 
NewTek was one of the first companies to 
add lens flares to a 31) package, and now 
they're at it again. In L[6], you can see lens 
flares in real time in the camera's OpenGL 
view. | was impressed at how helpful it was 
to interactively set the nominal distance for 
my Fade With Distance setting and what it 
would look like with a central ring without 
having to constantly test render. 

Setting up fog in Layout is also easier. 
There are two fog circles in the orthographic 
views—one for minimum distance to the 
camera and one for maximum. However, 
you may just decide to use the new OpenGL 
fog in the camera view only. Like lens 
flares, this fog allows you to see the effect 
of your fog from the cemera view, making it 
far more interactive to set the fog parame- 
ters. (Figure 5 is an example of OpenGL fog 
and lens flares.) 

One of the less useful, yet fun-to-play- 
with features is reflection mapping in real 
time. A simple toggle in the display settings 
will let you view spherical reflection maps in 
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Rapid 3D #12 


FIRSTLOOK: 


LightWave 


OpenGL. More useful items include tick 
marks and labels on the time slider as well 
as a frames per foot setting. Keyframes can 
exist before the zero key, allowing the time 
slider to access negative frames. Other 
handy items are backdrop colors in the cam- 
era view, the grid appearing in all views, grid 
antialiasing, the ability to edit directly in the 
numeric readout fields for the XYZ and HPB, 
and the ability to make wireframe previews 
using colored wireframes. 

One of my favorite new OpenGL enhance- 
ments is the ability to see things such as 
pivot points, bones, nulls, and lights through 
solid objects. Similar to Maya's x-ray mode, 
objects appear ghosted yet visible, making it 
far easier to place bones in an object with- 
out having to change your display to a wire- 
frame mode. This feature carries over to 
Modeler. When you select points and polys 
from the backside of a model in a solid- 
shaded view port, they are shown ghosted 
as long as they are behind other geometry, 
whether it's on the same object or not. 

As far as visual enhancements go, I've 
saved the best for last: visible rotation discs 
and IK chains. These items are extremely 
helpful in the animation process. The rota- 
tion discs option shows red, green, and blue 
(heading, pitch, and bank) rings around the 
selected item’s pivot point. There is an arrow 
to help show the related rotation value, and 
if you are using IK rotation limits, they will 
also be displayed on each ring. The visible IK 
chains option draws a solid line from the 
start of a chain to the goal. If a goal is 
allowed to be pulled away from its chain, it 
will be shown as a dotted line (Figure 6). 

Apparently, NewTek put some serious 
effort into providing as much real-time feed- 
back as possible. While some of L[6]'s new 
features may seem trivial, they can save a 
lot of time because fewer test renders are 
needed. These little productivity enhance- 
ments can really streamline LightWave's 
workflow. 


Good Gets Better LightWave's rendering 
engine has always been highly acclaimed. 
Internally, LightWave rendered in 96-bit IEEE 
floating-point, using a clean dithering algo- 
rithm to reduce the final output to a 24- or 
32-bit image. L[6] takes this to another level 
by allowing you to save in formats such as 
64-bit TIFF or true 10-bit-per-channel Cineon 
(for both input and output). High bit depth is 
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FIGURE 6. The new rotation discs are shown here as red, blue, 
and green circles. On the left, visible IK chains are shown as 
light blue lines moving up the arm, and the selected bone in 
the hand is visible through the OpenGL’s “x-ray” view. 


essential for high-end post-processing and 
film output. 

The volumetric engine takes full advan- 
tage of LightWave's HyperVoxel technology, 
resulting in faster rendering of volumetric 
effects and making it easier for things like 
smoke and clouds to interact with scene ele- 
ments such as raytraced reflections. Anti- 
aliasing and subpixel displacement rendering 
have been improved, and you can now ani- 
mate with a low-poly subdivision surface 
object, view it at one level, and render it toa 
higher-resolution subdivision level. 

Caustics and radiosity have both been 
added to LightWave's bag of rendering tricks. 
At the time of this writing, the radiosity was 
just being tested and was unavailable for 
review, but early tests look very promising. 
The caustics, however, were ready, and quite 
well implemented. 

The two scenes NewTek supplied with the 
beta software are a good example of what 
caustics are capable of. One scene showed 
a gold ring on a flat surface, and the other 
showed a simple glass of wine on the same 
surface (Figure 7). The only differences were 
the settings of the objects’ surfaces. The 
ring had the attributes of a reflective metal, 
and the glass and wine surfaces were trans- 
parent (the wine also used the color filter) 
with appropriate setting for the IOR (index of 
refraction). 

The three caustics settings are intensity 
(a percentage that can be animated), accu- 
racy, and softness. Increasing the accuracy 
increases the render time but can give amaz- 
ing results. The softness setting can help 
achieve a wide range of results as well as 
allow for lower-accuracy settings. The set- 
tings for the ring were intensity 40 percent, 


FIGURE 7. The caus- 
tics look good even 
with fairly low-quality 
settings for speed. 


accuracy 800, and softness 20. Render time 
for the scene at 320 x 240 with low 
enhanced anti-aliasing was 5 min., 18 sec. 
The wineglass was intensity 15 percent, 
accuracy 800, and softness 10. Render time 
for the scene at 320 x 240 with low 
enhanced anti-aliasing was 1 min., 45 sec. 
This included raytraced shadows, reflections, 
and refraction—not bad, considering it was 
rendered on an Intel Celeron 300MHz (not 
overclocked) with 128MB of RAM. 


Catch the Wave In experimenting with L[6], 
| was pleasantly surprised at the range of 
features | got to play with. There were plenty 
of things | could've spent more time on, and 
plenty of new features that weren't yet avail- 
able. Of the things that really stand out, how- 
ever, modeling is so much more interactive, 
and the rebuilt object format is a dream 
come true. The new animation tools really 
enhance the existing set, and the ability to 
configure LightWave's interface is amazing. 

Overall, L[6] looks pretty slick. There are 
still a few areas that need some polish, and 
some things I'd like to see added in future 
versions. Then again, the version | used was 
still not done cooking. Either way, L[6] will 
maintain its positioning as an industry stan- 
dard, and it should be able to keep the rivals 
at bay for at least a while. @ 


Ace Miles is program director and a senior 
instructor at 3D Exchange, an animation 
training facility in the San Francisco Bay 
Area. He has been using LightWave for 
more than 10 years, since it was still 
Videoscape on the Amiga. You can reach 
him at ace@3dexchange.com or visit 
www.3dexchange.com. 
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Techniques for 
Creating Artificial 
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n the day Star Wars Episode One: The Phantom 
() Menace opened at movie theaters, many com- 

panies in California's Silicon Valley gave their 
employees the day off. Even banks and insurance com- 
panies, it seems, fell under George Lucas’ spell. 

One organization that might not have so been happy 
was the Screen Actors Guild. After all, it’s not easy to get 
digital actors to pay their yearly dues. And make no mis- 
take about it, The Phantom Menace is chock full of non- 
union thespians. The movie swarms with them—from 
humanoids to droids to alien swamp creatures. 

Notwithstanding prominent CG life forms such as 
Jar Jar Binks and Boss Nass (the subject of last 
month’s in-depth character study), most of the film’s 
artificial actors appear in crowd scenes. Concocted by 
the ingenious team at Industrial Light & Magic (ILM), 
these sequences present an utterly convincing cast of 
thousands, even when the actual number of flesh-and- 


blood actors onscreen is no more than a dozen, and 
sometimes none at all. 

How did they pull it off? In more ways than you can 
shake a light saber at. Some didn’t even involve comput- 
ers, such as the attentive audience of painted Q-Tips 
that fill the stadium bleachers during the pod race on 
the planet Tattooine. Digital technology did fill the sta- 
dium grounds and aisles, however, where a throng of ai 
mated human and alien figures was emitted by a Maya- 
based particle system that calculated their paths on the 
fly using artificial intelligence. Meanwhile, a herd of oth- 
erworldly animals stampedes through the Naboo jungle 
along fixed spline paths that were laid out and tweaked 
by hand. In the enormous spherical Senate chamber on 
the planet Coruscant, where the Trade Federation 
debates the fate of Naboo, preshot and prerendered del- 
egates were projected onto an array of 3D cards. The cli- 
mactic battle between the amphibious Gungans and the 
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mechanical droid army involved an immense 
field of motion derived from a small number 
of mocap files. And, in what might be the 
simplest method conceptually—but a techni- 
cal challenge nonetheless—the adoring 
crowd that lines the streets cheering the tri- 
umphant Gungan victory parade actually con- 
sisted of many small groups of live actors 
filmed and composited into positions deter- 
mined using Softimage3D. 

In the pages that follow, we'll look at 
each of these techniques in turn, delving into 
the thoughts that led to it, the tools used, 
and the obstacles overcome. The very scope 
of solutions ILM's artists and animators 
found to the common problem of how to 
make artificial crowds illustrates the no- 
holds-barred creativity they bring to their 
work. Their efforts were directed toward only 
one purpose: to make the shot work. 


Practical Populations Some- 
times all it takes to make the shot work is a 
bunch of bobbing Q-Tips. That was the con- 
clusion reached by Michael Lynch, who has 
served as chief model maker at ILM for the 
past nine years, when he set out to popu- 
late the stadium where Anakin Skywalker 
bests the alien Sebulba in a hair-raising pod 
race. Lynch comes from the old school of 
practical effects. He might even be consid- 
ered a dinosaur by today’s high-tech stan- 
dards, but one that, like the alligator, is far 
from extinct. 

s much as you can get in camera ini- 
tially, the better,” he points out while mal 


Mike Lynch, chief model 
maker at ILM, tests his 
concept for creating a 
stadium audience out of 
QtTips, using a blow dryer 
to generate motion. 


Lynch's team populates 
stadium bleachers with 
Q-+Tips of various colors 
to simulate a varied 
crowd. 


Steve Gawley, Doug 
Chiang, John Knoll, and 
George Lucas (from left 
to right) gather around 
Lynch and his stadium of 
Q-Tips. 
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999A cast of Thousands 


the case for practical effects over CG. “We 
built the entire stadium practically, and if you 
can get at least some of the crowd in there, 
you get interactive light, shadows, and so 
on.” Even if the practical crowd becomes 
replaced by CG imagery later—which, in 
some shots, it was—the CG artists benefit 
from having a mock-up of the entire setting, 
shot in natural light, available for reference. 

Lynch began with sketches created by 
design director Doug Chiang and architec- 
tural plans by architect Bill Beck. “The fin- 
ished product looks very much like the origi- 
nal drawings,” Lynch says. “We were well 
provided for in terms of information. A lot of 
times we don't get that much, but in this 
case, Doug Chiang really knew what he 
wanted.” 

Under the direction of model supervisor 
Steve Gawley, he built the 32 x 42-foot sta- 
dium model. Then he set out to fill the seats 
with hundreds of thousands of spectators. 

First, Lynch cut head-and-shoulder silhou- 
ettes out of cardboard and attached them to 
cams, which he stacked to make rows. The 
cams allowed him to make the silhouettes 
undulate for a more realistic effect. It 
worked well, he found, in shots where the 
camera was low and looking up into the sta- 
dium. However, higher camera angles 
destroyed the effect, so he discarded this 
approach. 

Instead, he decided to populate the 
seats with thousands upon thousands of Q- 
Tips—335,000 at final count, which he 
dipped into different colors of paint a fistful 


at a time. Stapling lengths of hardware cloth 
to the stadium, he dropped Q-Tips of various 
colors into the cloth mesh, which held up 
their heads while leaving their four-inch dow- 
els hanging below. An electric fan positioned 
behind and below the bleachers made the 
dowels sway, giving the Q-Tip crowd a lifelike 
motion. “The dowels acted like pendulums,” 
he says. “If you wanted to, you could make 
them do a wave.” 

Before launching into the project full-on, 
Lynch built and populated a small section of 
the stadium to see if this technique would 
be cost-effective. He installed roughly 1,500 
cotton-headed spectators in a space roughly 
1.5 feet square, which gave him a sense of 
how long it would take to fill the stadium. 
This section took nearly an hour and a half, 
including painting the heads. 

“Eventually, we built an entire stage for 
this shot outside,” he explains, “with an air- 
plane hangar on a track to cover it up at 
night. It was placed on a rotating base so 


CG supervisor 

Habib Zargarpour 
adapted a custom NS 
Maya plug-in = 
designed for pod 
crashes to simu- 

late the behavior 

of crowds. 


we could position the set properly in natural 
sunlight.” 

Despite his ingenuity and hard work, 
Lynch was aware that his creation might be 
replaced by CG effects. “This was really just 
gravy,” he says. “They could use as much of 
it as held up and fix whatever didn’t work on 
camera. It was just something they didn't 
have to do.” 

While Lynch was positioning Q-Tips, a 
film crew documenting the making of The 
Phantom Menace moved in for a close-up. 
He began to count, “Three hundred twenty 
thousand and two, three hundred twenty 
thousand and three...” Then he reached for 
a paintbrush with one tiny hair on it, and, 
heaving a deep sigh, he said, “Now it's time 
to paint the faces!” 


Particle People QtTips may have 
worked in the bleachers, where audience 
members were seatec| and visible only from 
the neck up. Populating the stadium floor 


These ain't no Q-Tips: the crowds of people on the stadium floor are actually a giant particle effect. 
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and aisles with a milling crowd, on the other 
hand, required methods at the opposite end 
of the technology scale. In these shots, the 
team composited into the shots 3D imagery 
generated by a custom plug-in to Alias|Wave- 
front Maya and driven by MEL scripts. The 
plug-in made it possible to substitute geom- 
etry for particles, while the MEL scripts con- 
trolled their paths intelligently according to 
complex rules that mimicked the behavior of 
people in a crowd. 

Initially, visual effects supervisor John 
Knoll enlisted Habib Zargarpour to help with 
the pod race—more precisely, the pod 
crashes. Knoll explained how he wanted the 
high-speed vehicles to crash, and Zargarpour 
created physically accurate rigid-body simula- 
tions. 

Zargarpour had been visualizing 
instanced objects that appeared as tiny 
squares in Alias|Wavefront Dynamation or 
dots in Maya. Then Hiromi Ono of ILM’s R&D 
department wrote a Maya plug-in that drew 
the objects themselves directly in the Maya 
GUI. This made it easy to add thousands of 
pieces of crash debris and preview their 
scale, rotation, and so forth, making the cre- 
ative process far more interactive. 

“One day | thought, ‘Hey, wait a minute! 
We could stick people on these things,’” he 
recalls. “That thought segued perfectly into 
doing crowd simulations.” Ono's plug-in was 
fast enough to render over 4,000 relatively 
small people in Maya's hardware rendering 
mode, including textures and shadows, mak- 
ing it possible to preview complex particle- 
based crowds in real time and even avoid 
exporting to Pixar Renderman for test ren- 
dering. Each crowd member was not quite 
an instance, but one of a selection of ani- 
mated geometries. Moreover, their motions 
could be controlled by logic composed in a 
combination of Maya's dynamic expressions 
and custom code. 

For his first simulations, Zargarpour used 
battle droid models, as they already had a 
library of mocap animation cycles. In one 
early test he showed me, several droids 
walk over hilly terrain. “If the hill’s not too 
steep and the characters are walking fast 
enough, they can get over it,” he points out, 
describing the logic that governs their behav- 
ior. “But if it’s too steep, they'll go around it. 
You can imagine what it would take to ani- 
mate this by hand.” 

Eventually, he replaced the droids with 
human models. Mocap cycles were attached 
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The people on the ground behind Watto are referenced geometry attached to 
particles and animated with Maya’s particle system. 


to the particle-based people, which were 
exported as prebaked Renderman .rib files. 
Renderman can combine .rib files under 
scripted control at render time. Using sepa- 
rate .rib files made it possible for Render- 
man to load character models only as 
needed, which saved time and processing 
resources and also simplified workflow 
should any changes need to be made later. 
“Let's say you have an object, and you 
want to include 1,000 copies of it ina 
scene,” Zargarpour explains. “One option is 
to instance the object, but that requires a lot 
of rendering overhead. Another option is to 
encode it into a single .rib file. Renderman 
can merge chunks of data from various .rib 
files into the main .rib, and you can set it up 
so it loads the object only when it comes 
into view. The person that made that work- 
able was Christophe Hery,” CG sequence 
supervisor for the ground battle between the 


battle droids and the Gungans, in which the 
immense number of characters made ren- 
dering a special challenge. 

The aliens in the sequence were key- 
framed by hand, matchimoved, and compos- 
ited later. To add the final degree of realism, 
live-action footage was composited in, seam- 
lessly mingling real and CG characters. 
Sometimes Zargarpour himself had difficulty 
differentiating human actors from their digi- 
tal equivalents. “We made takes in which 
the CG people would flicker,” he says, “so 
we could tell what was real and what 
wasn't.” 

It took some experimentation to finalize 
the logic behind the crawd intelligence. In 
one test, as the crowd meandered toward 
the stadium doors, characters bumped into 
walls repeatedly before finding the entrance. 
“That was when we didn’t have much intelli- 
gence built in,” Zargarpour says. “They try 
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one side, then the other side, and finally 
they make it in. Of course once they make it 
in, they die, because we don’t need them 
anymore,” he concludes cheerfully. 

Little by little, Zargarpour gave crowd 
members the intelligence to find their way 
through the stadium doors, through corri- 
dors, along railings, and the like. To make 
them even more lifelike, he added behaviors 
that enable them to make friends. When two 
characters come into close proximity with 
one another, they can become companions 
and walk in tandem. As they approach other 
characters, they can leave their original part- 
ners and join new ones. This lent the 
crowd's motion complexity while avoiding the 
impression of randomness. 

One of Zargarpour’s most ingenious tech- 
niques involves “carrots and skunks.” A car- 
rot is a null object that tends to attract indi- 
vidual audience members. A skunk tends to 
repel them. This made it possible to control 
the crowd's overall motion without determin- 
ing it absolutely. 

How does Zargarpour approach the task 
of programming rule-driven automated ani- 
mation? “I imagine what the rules are,” he 
replies simply. “Whether walking can go to 
running, or dying, or whatever. Then | ask, 
what conditions cause a transition to hap- 
pen? Then you start getting into the trench 
of actually doing it, and that’s where you're 
going to hit stumbling blocks. The computer 
is only able to do what you tell it to, nothing 
more.” 


Cloned Creatures Compared to 
the artificially intelligent digital humans in 
the stadium, the creatures that inhabit the 
swamps of Naboo are brain-dead. When Fed- 
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Having overseen 
large-creature 
sequences as a 
technical director 
for Jurassic Park, 
CG supervisor 
Tom Hutchinson 


choreographed 
the forest 
stampede. 


eration ships land on Naboo, sending 
ground troops and battle droids barreling 
through the forest, a stampede ensues in 
which all manner of alien beasts run along 
fixed paths, every frame of which was ana- 
lyzed and tweaked. 

The heaviest shot in the sequence 
includes roughly 35 creatures—an assort- 
ment of peko pekos, pikobis, motts, ikopis, 
nunas, and fulumpasets, all of which were 
derived from a wire model of a dog in the 
ILM database. “They're not in the hundreds 
like in other sequences,” remarks CG super- 
visor Tom Hutchinson, “but it was pretty sig- 
nificant.” 

Hutchinson's background prepared him 
well for animating large photorealistic crea- 
tures. His accomplishments at ILM include 
work on Jumanji as well as the sequences in 
Jurassic Park in which two raptors tear 
through the kitchen and the T. Rex chases 
the lawyer to the bathroom. For the stam- 
pede sequence, his team included five ani- 
mators and six technical directors (TDs). “It 
fluctuated a lot, though, because at the 
same time we were working on the underwa- 
ter chase sequence,” he says. “We pulled 


TDs back and forth, and our R&D people 
were working on the ground battle sequence 
at the same time.” 

Using a proprietary application called 
Choreography, Hutchinson and his team 
attached animation cycles to the models 
and set them running along spline-based 
paths. “We could get lots of creatures going 
and manipulate their paths without worrying 
about the geometry at the same time,” 
Hutchinson says. “The schedule on this was 
a fraction of the time we had on Jumanji.” 
Whereas Maya was used extensively in other 
crowd animation shots, Choreography and 
Softimage|3D were used to visualize the 
stampede. 

Choreography is fairly intuitive, Hutchin- 
son explains. “You load up the 3D environ- 
ments, basically the match moves from a 
Softimage file, then lay out a 3D spline path 
where you want the characters to move. 
Then you assign animation cycles to each of 
the various paths. From that point on, you 
can load snippets of animations or cut them 
out in a very interactive way.” 

The majority of the animation time was 
spent making the basic animation cycles as 


MicroScribe-3D 


Scare 
Visit us at 


Booth #2239 


MicroScribe 3D is an advanced 3D digitizing tool. Microscribe empowers you 
with the ability to capture complex 3D models from physical objects by tracing 
over their surfaces. The 3D digitizing process is fast, accurate, and more 
affordable than you might think! 


The MicroScribe 3D is a desktop system that easily connects to your serial port and runs 
on PC, Mac, and SGI platforms. MicroScribe works directly in your favorite 3D graphics 
and CAD packages such as 3D Studio Max, Alias, Lightwave, AutoCAD, Solidworks, 
form Z, Rhino 3D, Amapi Studio, and many more. MicroScribe comes in several size and 


accuracy configurations to meet the demands of your project. ne 
iH (| 


i) 
For details, call Immersion at 408-467-1900 or 1-800-893-1160 yi 
or visit our web site at www.microscribe.com. 


Immersion 
Corporation 
Rapid 3D #17 


5 $99 A Cast of Thousands 


realistic as possible. These cycles were 
copied among animals of the same type and 
then enhanced with head turns, jumps, mov- 
ing around obstacles, and so on. The anima- 
tors worked together, with some of the team 
focused on blocking out the animation and 
others whose job was to tweak secondary 
motions and other seemingly minor yet criti- 
cal details. 

Since the cycles were freely duplicated, it 
was necessary to vary them to keep the 
crowd from looking mechanical. “That was 
ongoing, and we really had to discover what 
worked, depending on the shot,” Hutchinson 
recalls. “Once we got one cycle of anima- 
tion, between 60 and 120 frames, [visual 
effects supervisor Dennis] Muren would say, 
‘OK, let's pick a couple of others, and we'd 
vary them to make a library of three or four 
cycles for each character. Let's give this guy 
a limp or whatever.” 

The skeletal setups posed their own 
challenges, especially that of the lumbering 
fulumpasets. “They've got no real mass over 
their hips,” Hutchinson observes. “They're 
designed for looks rather than for proper 
locomotion. They really work best coming 
head-on.” 

Much of the technology involved in mak- 
ing these animals move realistically evolved 
from research and development done for 
Jurassic Park. “The software has been pro- 
gressing at a pretty quick clip,” Hutchinson 
says, “So more of the power comes for free, 
depending on how the bone structure is ani- 
mated and enveloped.” 

Apart from the animation, creating the 
environment itself was a major effort— 


everything in the sequence was 2D except 
the animals. “There’s a whole background 
plate that was synthesized mostly from still 
photography that we cut and pasted 
together,” Hutchinson says, “along with a lot 
of work from the matte and art depart- 
ments.” To make trees fall and break apart 
as the animals ran by, he sought out tree- 
cutting crews and filmed them at work. “We 
had a few windy storms in the area,” he 
recalls. “We got in touch with power com- 
pany ground crews and shot them cutting 
the trees down. Then we comped them into 
the sequence.” 

More surprising still, the space ships 
were practical models. This posed a prob- 
lem as the work progressed and it became 
clear that the scale in which they were 
filmed wasn't appropriate. “The scale 
depends on the camera’s lens and angle, as 
well as how distant it is from the object,” 
Hutchinson explains. “If you're assuming a 
ship is going to be a certain distance away, 


" ‘The 4,024 pods in the Senate each contained 3 to 5 characte! 


—— 


it may be moving too fast for the scale it 
was shot in. As we developed the sense of 
scale and progression, we had to go back 
and reshoot them.” 


If the way in 
which Naboo’s 3D swamp creatures were 
composited against 2D background ele- 
ments has become conventional in cine- 
matic effects, the melding of 3D and 2D in 
the Senate chamber turns convention inside 
out. The chamber, its cavernous interior 
lined with innumerable pods that hold dele- 
gations from across the galaxy, is literally a 
house of cards. Each pod holds cards onto 
which the ILM team projected precompos- 
ited imagery. 

As the sequence progresses, it becomes 
evident that the pods can detach from the 
wall and fly into the center of the room, 
where the representatives they carry can 
address the Chancellor or others face to 
face. The flying pods were made up of a 
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combination of 3D models and practical 
models. 

Development of the chamber began late 
in production, in November 1998, when CG 
sequence supervisor Steve Molin started 
making previsualizations based on Doug Chi- 
ang's sketches. Molin moved to ILM eight 
years ago from a defense contracting com- 
pany, where he got his first taste of 3D on 
Silicon Graphics Irix boxes. Previsualization 
was critical to the scene—indeed, to the 
entire film—because the animatics provided 
a basis for the 3D work. 

“Based on the animatics,” Molin 
explains, “we did camera match moves for 
the whole sequence, so we could get a han- 
dle on which camera angles we were going 
to need. Before we started, we had a pretty 
good idea what needed to happen.” 

What needed to happen was not simple: 
First, the team had to rustle up enough 
characters to fill 1,024 pods, each contain- 
ing between one and five humans and/or 
creatures. Then the delegation occupying 
each pod needed to be shot or rendered 
from a “comprehensive” variety of camera 
angles, sufficient to cover all of the camera 
motion planned for the sequence. The 
footage was composited onto cards, and 
finally the cards were switched from footage 
shot at one angle to footage shot from 
another to match the camera moves. 

“We didn’t have that many unique crea- 
ture elements,” Molin recalls, “so we had to 
do some repetition to fill the whole scene. 
Many of the creatures from the film were 
reused to populate the Senate chamber, 
such as the creatures in the pod race. 

“If you look at our database of image 
elements,” he continues, “we have the crea- 
tures shot from different elevations and 
azimuths, and then we distributed them 
based on the camera angles using a MEL 
script in Maya. The images that corre- 
sponded to the camera angles were mapped 
to flat planes and composited into the 
scene using alpha channels.” 

The camera angles used in the footage 
didn't always align with the match moves 
exactly, and subtleties such as shadows and 
lighting weren't precise either. But Molin did- 
n't consider this a problem. “This stuff was 
far enough away from camera that we didn’t 
really worry,” he admits. 

“When we were starting work on the 
sequence, we looked at the plates they had 
shot for us, mostly for the hero characters”— 
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otion capture is a volatile subject 

among 3D artists. Many see it as a 

poor substitute for keyframing at 
best. Others envision a dark future in which 
mocap will have replaced their artistry alto- 
gether. While mocap can be a panacea in 
some cases, it’s a nightmare in others. 

Nobody understands this better than 
technical animation and droid supervisor 
James Tooley, who oversaw the 
capture and application of 
motion files for the droid army in al 
the ground battle between the 
droids and the Gungan cavalry. 

“The droids used a lot of motion cap- 
ture, and they also had to be sliced and 
diced by lasers, so | dealt with the dynamic 
simulations for that too.” Tooley explains. 
“We wanted to be able to produce as much 
motion as we could. Once you have control 
over the technical aspects of getting the 
motion files onto the models, the rest is 
just a matter of how fast can you capture 
motions, clean them up, and get them into 
the animation.” 

Mocap, which is designed to capture the 
subtlety of actual muscular motion, isn’t the 
most obvious choice for animating mechani- 
cal robots. However, Tooley found that it 
worked beautifully. “The droids only have 
two bones in their spines,” he observes. “If 
you apply a curvy motion from a human 
onto that, you lose resolution in the spine, 
so it ends up looking mechanical, which is 
fine for the droids.” 

The optical mocap process they used 
translated the positional data generated by 
optical sensors attached to the mocap per- 
former's joints and triangulated their posi- 


that is, those who are relatively close in 
frame—“and tried to select a generic lighting 
environment for them. That way, as we 
changed the angle of the people to match 
the camera motion, they had a repetitive light- 
ing model. As we got into the closer stuff, we 
stayed with the lighting arrangement that 
matched the lighting of the main characters.” 
Ultimately, careful planning was the fac- 
tor that enabled the team to complete such 
a complex task in a very short time — but it 
didn’t hurt that the setup was the part Molin 
found most rewarding. “I got a kick out of 
being able to set it up so that when the TDs 
started running shots, it was easy for them 


tions in 3D space using specialized cam- 
eras. “We chose optical over magnetic 
because there's no umbilical cord and no 
backpack involved,” Tooley explains. In addi- 
tion, he points out, optical is more precise 
and less prone to magnetic distortions. 
Tooley and his crew had to plan their 
work carefully to capture the motions they 
needed. In the one sequence in the ground 


ion-capture 


battle, the droids push through the Gungan 
energy shields, straining on one side, then 
nearly falling through to the other. Mocap 
supervisor Jeff Light came up with a clever 
approach to creating the right kind of 
motion. “We had a rope harness on the per- 
former, and as he moved forward, somebody 
held the rope, which gave a leaning-over-for- 
ward look. Then they just let go of the rope, 
and the actor had to take a couple of steps 
to regain his balance. Of course, because 
it’s mocap, you don't see the rope or the 
person holding it.” 

For motions that were intended to be 
applied to Gungans, a special technique 
was used to deal with the difference 
between human and Gungan anatomy. 
“The Gungans had really tall necks,” he 
points out. “To extrapolate from the 
human head to the Gungan head, we 
had a specialized rig that would off- 
set the motion and expand the rota- 
tions, or otherwise amplify the 
motion, to make the head 
work correctly.” 


to generate 
imagery in 
a fairly 
short time 
span. For 
some of 
the easier 
shots, we 
had a three- 
or four-day turn- 
around, which is 
just amazing from my 
point of view. Anticipating 

problems and helping people solve them 
was probably my favorite thing.” 


After the data was captured, it was fed 
through a proprietary conversion program 
called MC2ANIM. The software automatically 
scales the data to an IK-constrained charac- 
ter model and applies it in a way that, 
according to Tooley, makes it look less mech- 
anized and simplifies tweaking the data. “A 
lot of the battle droids and Gungan warriors 
had such good conversions, that they were 


almost plug-and-play,” he relates. “The result- 
ing animations didn't have any noise prob- 
lems or glitches.” 

“For the hand to hand combat,” Tooley 
continues, “they were keyframing a lot of 
complex motion. Although we did use some 
of the keyframed data, we went back to the 
stage and reshot two people actually strug- 
gling hand-to-hand. Then the animators came 
in and helped clean it up. Maybe a hand was- 
n't completely connected to an arm because 
of differences in the physiology of the mocap 
actor and the model, so we had to do minor 

reconstraining to replot the droid’s 
hand back to gripping the 
Gungan’s arm, for 
example.” 

An extensive 
array of proprietary 
tools made the 

mocap process 
more efficient by 
giving Tooley and 
his team a great 
deal of flexibility in 


By far the most complex 
sequence in The Phantom Menace 
is the final ground battle between the Gun- 
gans and the battle droids. As the Federation 
prepares to wipe out the brave but seriously 
outgunned Gungans, 7,000 characters pour 
across the screen in a single shot. The fact 
that they were all derived from only one battle 
droid and one Gungan didn't make matters 
any simpler: the combined weight of all the 
models, motions, and elements amounted to 
a staggering 70 gigabytes. 

With thousands of characters driven by 
hundreds of animation cycles and distributed 


how they applied captured motions. “Using a 
proprietary tool we call MoJo,” he reveals, 
“we could take multiple pieces of mocap, 
align or offset them in time, and blend from 
one to another. For more complicated 
blends, we used another in-house tool to 
change the path of the motions. That is, the 
actor may have been mocapped straight 
down a path, but we may apply the motion to 


ecliniques for a disposal 


another path. MoJo helped us take care of 
the leg placement and so on.” 

Yet another in-house tool helped blend 
the start and end of the mocap cycles. “A 
person who does a walk cycle won't have 
the start and end motions exactly the 
same,” he explains, “so we used a shearing 
tool that compared the beginning and end 
frames and automatically blended between 
them to create a seamless loop.” 

In other sequences, re-using motion 
threatened to impart a uniformity that 
worked against the impression of a believ- 
able crowd, but the droids turned it into a 


virtue. “They were what George called a dis- 
posable army,” Tooley says. “They had to 
look like they came from the same mold and 
had the same programming. | decided that if 
we were going to use mocap, we had to use 
one person to do all of it. If you get some- 
body who's really good, you can do a piece 
of motion and then have them do it again 
ten days later, and it will be almost dead on. 


le army 


“It's not as easy as it looks,” he contin- 
ues. “It's like acting in a way; you have to hit 
certain beats at certain times. But it’s also 
making your body move just right, like pan- 
tomime. | regard it as an extension of tradi- 
tional animation, but instead of using a 
mouse to get my input, | can use my whole 
body.” 

It's surprising to find a technician with 
such a fine appreciation of performance, but 
Tooley knows what he's talking about. Asked 
who performed the droid motions, he replies, 
“You're looking at him.”  @& 
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| By optimizing 
the rendering 
pipeline, CG 
sequence 
supervisor 
Christophe 
Hery got as 
many as 
7,000 arti 


cial charac- 
ters per shot 
into the 
ground battle 
scene. 


at varying distances from the camera, previ- 
sualization—in stark contrast with the Sen- 
ate chamber sequence—was no help at all. 
“We started with an animatic,” explains CG 
sequence supervisor Christophe Hery, “but 
that's better for hero shots than it is for 
large crowd scenes. A lot of research was 
necessary for each shot, and at the same 
time we were doing the research and design 
for the tools we were building. It was kind of 
scary to see everything, not knowing how it 
would come together.” 

Hery is a Renderman master, and Dennis 
Muren approached him in June 1998 to 
develop strategies for rendering the battle 
sequence’s vast amount of data. From 
there, he went to work increasing the effi- 
ciency of the crowd animations. It’s not 
exaggeration to say that many of these 


44 www.3d-design.com SEPTEMBER 1999 


shots would not have been possible without 
his optimizations. 

The battle was laid out in Maya and dri- 
ven by MEL scripts that allocated animation 
cycles to groups of characters while con- 
forming their animations to the terrain and 
avoiding collisions. The basic animation 
library was imported from Softimage|3D with 
details such as flapping Gungan ears and 
cloth simulations added in Maya. All the 
Gungan warriors were derived from one 
model and likewise for the battle droids, 
with seven variations of coloring and texture 
and variations in scaling and proportion 
added randomly via MEL scripts. 

The Gungan warriors’ animation cycles 
were mostly keyframed. The battle droids, on 
the other hand, were motion-captured by 
technical animation supervisor James Too- 
ley. “I deal with animating things that tend 
to be mathematically or technically difficult,” 
he says. Tooley, who came to ILM five years 
ago by way of Disney, also served as droid 
supervisor at large. 

As in the shots of the stadium floor and 
aisles, plug-ins incorporating technology 
developed by Habib Zargarpour provided very 
fast animation previews. However, unlike the 
characters on the stadium floor, an enormous 
number of characters in the battle sequence 
needed to be seen relatively close in frame, 
so optimizing rendering time was critical. “We 
could see a hardware render of the crowd in 
Maya almost in real time,” Hery reports, “so 
we were able to refine it as much as possi- 
ble before we hit the render button.” 

One such refinement involved distributing 
droid animation cycles judiciously, so the 


smallest amount of data could generate the 
greatest range of motion at render time. 
Many droids shared exactly the same 
motion file, which was appropriate for a pha- 
lanx of mass-produced fighting machines 
designed to serve as a disposable army. 
However, Tooley made sure to introduce vari- 
ations. He set up various prebaked .rib files, 
each containing the same motion file aug- 
mented by a head turn to the right to survey 
the landscape, a head turn to the left, or 
another subtle difference. 

Having optimized the crowd animations, 
Hery took a careful look at the lighting 
setups. “We came up with a compromise 
that would give it a good daytime look,” he 
says, without unduly contributing to the time 
required to render. “We used between five 
and eight lights, depending on the shot, not 
all the lights cast shadows.” 

To create interactions between the char- 
acters and the grassy field in which the bat- 
tle takes place, the team began with pho- 
tographs of matte paintings depicting the 
field. “All we had to do was make it look like 
the foot was inside the grass,” Hery 
explains. “It was just a simple shader with 
some noise to break up the edge of the bot- 
tom of the feet.” No collision detection was 
involved—merely a visual trick, and a cheap 
one at that, at least in terms of render time. 

Rendering took place in three passes: a 
beauty pass, a cast-shadow (or depth) pass, 
and a foot-in-the-grass pass. For the beauty 
pass, Hery set up Renderman to load geom- 
etry on an as-needed basis. “We baked the 
.tib files with animation and motion blur,” he 
explains, “but instead of baking in the geom- 


2 courtesy of Digital Dimension: 


mee ten 


GIA 


EONS 1-0 N 


“We needed to find a way of dealing with the huge 
computing loads that serious ray tracing presents...” 


The Super Bowl is the single biggest 
event in broadcast television, with up to 
800 million viewers worldwide. This year, 
Fox Sports was looking for someone to 
produce a visually stunning animated 
Opening sequence for “Super Bow! XXXII! 
on Fox". They turned once again to Emmy 
award-winning Digital Dimension, a North 
Hollywood-based studio specializing in 3D 
animations, motion graphics, and visual fx. 

Digital Dimension faced a number of 
challenges. First of all, the project needed 
to be completed rapidly. With a short time 
to complete the job, and lots of creative 
interaction with Fox expected, speed was 
of the essence. Secondly, while much of 
the sequence could be done using 
conventional tools and methods, the 


For further information contact: 


US Office: Advanced Rendering Technolagy Inc, Tel: +1 650 254 7610 
UK Office: Advanced Rendering Technolegy Lid, Tel: +44 (0)1223 563854 


inclusion of large stretches of water and a 


gigantic replica of the Vince Lombardi 
Trophy meant that they would have to be 
ray traced in order to achieve the level of 
photorealism required. 

Normally, installing the rendering 
resources on the scale required by a 
Project of this complexity would have been 
a difficult, expensive, and time consuming 
process. But thanks to RenderDrive’s 
revolutionary rendering technology, it 
proved quick and trouble free. 

Fox Sports loved the finished results, 
and Digital Dimension’s animators loved 
the quality and power of the RenderDrive. 
In fact, they may need to break out their 
dress shoes again for this year's Emmy 
awards ceremony. 
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We could not have dene this 
project in the time allotted 
and te the quality standard 
that Fox requires without 
the power, speed and 
increased interactivity that 
RenderDrive gave us.” 


Ben Girard 
General Manager, Digital Dimension 


Ray tracing finally makes sense 
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etry, we used a feature called delayed read 
archive, which is also known as procedural 
primitive. When you start the .rib, there’s no 
geometry in it. Renderman checks for 
bounding boxes that we provide, and if a 
bounding box intersects the pixels currently 
being rendered, it loads the geometry.” 

To further conserve rendering resources, 
Hery took advantage of Renderman’s Level 
Of Detail (LOD) capability, which automati- 
cally selects among low-, medium-, and hij 
resolution versions of a model depending on 
the amount of screen space it occupies in a 
given frame. “The idea is that the low-res 
version will appear when the model is far 
away, while the high-res version will appear 
when it’s close in frame," Hery explains. “In 


some cases, we pushed the medium-res ver- 


sion as close [in frame] as we could to con- 
serve memory.” It was necessary to make 
sure various LOD versions of a character 
had the same skeletal setup so the anima- 
tions would transition properly from one to 
the next. 

Not all the battle’s close-in-frame charac- 
ters were rendered in this manner. Some 
were treated as hero characters: keyframed 
in Softimage|3D and Cary (ILM’s proprietary 
facial animation tool), rendered separately, 
and composited in post. However, many of 
the characters that appear close in frame 
actually were treated just like characters 
with less prominence. This made Hery’s job 
much simpler—otherwise, there would have 
been too many hero shots to manage. 


Composite Crowds Every crowd- 
scene technique we've examined so far 
required that the synthetic extras be three- 


The final parade scene combines live-action, 2D, and 3D elements to create a spectacle. 


The parade sequence, in which the Gungan 
army parades to Queen Amidala’s palace to cel- 
ebrate their victory over the Trade Federation’s 
battle droids, was assembled from a variety of 
practical, video, and CG elements. The buildings 
on the live-action set were no more than eight 
feet tall; they were augmented by CG buildings 
in the background plate (A) with a cast shadow 


of the Gungan army was rendered (B) followed 


spectators (E-F) was shot in small groups of 
roughly 30 people and composited into the 
scene using Softimage|3D to position of the 
#roups. No parade would be complete without 
confetti (G), most of which was created in 3D 
and comped in later. 


dimensional. For the crowd that lines the 
street during Gungan victory parade that 
closes the film, the ILM team decided to 
use 2D extras. Shooting several small 
groups of people against a bluescreen (for 
film) or greenscreen (for digital video), the 
shots were composited to create two dense 
rows of adoring onlookers. The tricky part, 
though, was to position these shots coher- 
ently into the 3D scene—a task that fell to 
CG sequence supervisor David Meny and 
compositing supervisor Greg Malony. 

“The crowd extras were shot in blocks of 
six by four or six, So we had more than 100 
squares of 30 people in different variations,” 
explains Meny, who began his career at ILM 
four years ago after graduating from Califor- 
nia Polytechnic University with a summer 
intership and parlayed that into a job as ani- 
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Rise up! There's a revolution happening and it's being lead by the company that has been 
revolutionizing 3D technology for over a decade. 


Nichimen Graphics has been helping top developers to create some of the most memorable titles 
of all time. From Super Mario 64™ to Medievil™ From Final Fantasy VIII to Gran Turismo 
Racing’ Nichimen Graphics has been there. 

Now comes Mirai, a new way of thinking about 3D. A new way of creating. Mirai, a 3D animation 
package that fosters artistic freedom while integrating the most powerful set of tools ever. If you 
want your vision to soar you need freedom to experiment, not a system that drags you down with 
technical limitations. Mirai’s revolutionary non-linear approach to 3D gives you the freedom to 
work the way you want to work. 

Don't let your software hold you down. Rise above! 


Come see Mirai at www.nichimen.com or call us at (310) 577-0500. 


All trademarks are property of their respective owners, Mirai is a trademark of Nichimen Graphics, Inc. All rights reserved. 
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mator. After working on the ground battle 

sequence, he was charged with helping to 
animate the parading Gungans as well as 
the CG confetti. 

“We could have eyeballed them 
together,” he continues, “but that would be 
painstaking with more than 100 elements 
just for one shot on the street. Then | got 
the idea: We had the CG set in Softim- 
age|3D to animate the Gungans parading 
down the center of the street, so why don't 
we just lay a grid on the plaza floor to deter- 
mine where the 2D crowds should go? As 
long as the grid had enough resolution, we 
could figure out where each crowd element 
should be positioned. That made it easier 
for the compositors, since they could tweak 
two numbers instead of having to deal with 
exact pixel locations. The grid also helped 
them adjust the scale of the crowd ele- 
ments toward the horizon. It made things 
much more manageable.” 

Maloney, who worked as a photographer 
before joining ILM’s optical department in 
1989, agrees. “By tracking it this way,” he 
says, “we were able to take a radical match- 
move with a moving camera and lock the 
greenscreen elements to those 3D points in 
space. A lot of stuff we did depended on 
having a really high quality match move.” 
The artists brought the plates into Softim- 
age|3D. Then they got the floor-plane coordi- 
nates to overlay the images on the plates 
and locked down the 2D elements. “After we 
got our first row of people on,” Maloney 
says, “it became a lot of noodling and hand 
work.” 

“For the big shots where you see all the 
way down the street,” Meny adds, “we were 
fortunate that most of the camera angles 
were lockoffs. Only one shot was a pretty 
crazy move, where it started high, tilted 
down, and followed the parade to the right. 
It makes life easier if you have a lockoff 
shot. Then you can weigh the benefits of 
using 2D, 3D, or a mixture.” 

The compositing challenges of the 
parade sequence didn't stop there. “In the 
film we got from Pinewood Studios in Eng- 
land,” Maloney recalls, “most of the parade 
shots included less than half the set. Usu- 
ally, it was just the base of the buildings, up 
to eight or ten feet high. A lot of stuff just 
wasn't there.” 

To make matters more challenging, the 
original plates were shot outdoors over sev- 
eral hours. “If you look at the end parade 
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Using Softimage|3D, David Meny, 
CG sequence supervisor for the 
Gungan victory parade, calcu- 
lated the screen positions into 
which to composite the numer- 
ous small-group shots that made 
up the crowd. 


Compositing supervisor Greg 
Maloney, seated at his worksta- 
tion, discusses the requirements 
of a shot with Barry Armour, 
computer graphics supervisor. 


with a critical eye,” he points out, “you'll see 
the shadows going all kinds of ways. Some 
shots were shot on overcast days, some on 
sunny days, and so on. We had to bring all 
those plates into into some kind of visually 
congruent space.” Maloney got the matte 
paintings, the model shots and the CG to 
match as closely as possible, working with 
color, matting, and isolating different areas 
to correct for the inconsistencies in the 
lighting. 

To correct the lighting, Maloney sat down 
with visual effects supervisor Scott Squires 
and decided when it looked right. “It's a sort 
of a cheat,” he comments, “color correcting, 
giving it the right contrast, and making the 
black levels match. It's all those fine little 
points that sell it.” 


Crowds In Perspective And sell 
it they did, though not always to Maloney’s 
satisfaction. “You can get 80 percent of the 
way on a shot in a few days. The next 10 
percent take another four, and the final 10 
percent a few days more. By the time it gets 
on the screen, you may not see half the 
things you worked for weeks on. Keeping 
your standards very high gets you to a point 


you can be happy with. We feel like we’ve 
pushed it as far as we need to. But it’s my 
job to push and push and push until the 
supervisor tells me to stop.” 

He pauses for a moment. “It really is 
an evolution,” he reflects. “Every show 
builds on a show before it. Two years ago 
| don’t think we could have done this 
movie.” 

The range of solutions devised to 
achieve these awesome scenes was as 
diverse as the people who thought them up. 
George Lucas waited many years until he 
thought graphics technology had reached 
the level sufficient to realize his cinematic 
visions, but without the people to make it 
happen, no amount of computing horse- 
power would matter. Star Wars Episode |: The 
Phantom Menace serves as a wellspring for 
CG artists seeking to define how good is 
good enough, and how good is great. The 
team at ILM knows the meaning of great- 
ness. May the Force be with them! 


Chris Tome is technical editor for 3D maga- 
zine and would take a herd of Ewoks over 
Jar Jar any day. You can email him at 
ctome@mfi.com. 
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For a long time industrial designer Simon Floyd had an idea for a new type of engine. 
He also had at his fingertips one of the leading “high end” CAD systems, but the one thing 
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tage lighting is one of traditional theater's 
most powerful tools. It directs the audience's 
attention gently to make them see, under- 
stand, and feel things that they wouldn’t on 
a flatly lit stage. Some of the best lighting 
designs aren't even noticed consciously, but 
operate subliminally. For instance, lighting 
alone can communicate the time of day. The 
audience will know the actors are outdoors at mid- 
afternoon, but they'll be hard-pressed to say how 
they know it. On the other hand, blatant use of visi- 
ble light bearing down on an actor is one of the most 
powerful ways to communicate abstract situations 
such as inquisition, exposition, and isolation. The 
best lighting designs often involve a clever mix of the 
subliminal and the obvious; intensely colored lights to 
communicate heat, cold, and pain, for instance, and 
soft lighting to reinforce details of costume and set. 
The same principles hold true on the virtual 
stage of a 3D content creation program. In fact, 
today’s tools provide virtually every aspect of stage 
lighting, not to mention virtually unlimited freedom 
to add, position, and move lights. Due to the corre- 
spondence between theatrical and 3D tools, 


familiarity with theatrical lighting techniques can be 
a huge help to 3D artists and animators. 

The flexibility of the virtual environment to por- 
tray scenes that span the gamut from photorealistic 
to phantasmagoric can make virtual lighting issues 
even more pressing than those faced by theatrical 
lighting designers. How do you create the impres- 
sion of daytime in a dark virtual world? How do you 
portray nighttime darkness and still allow the audi- 
ence to see the action? How do you light a scene 
that take place underwater, in the forest, in the 


desert, in Heaven, in Hell? 
Early in my training as a theatrical lighting 
designer, | read a comment by lighting guru Tharon 
Musser: “If you ask most people who tell you they 
want to be lighting designers what kind of weather 
we're having—what’s it like outside?—half of them 
won't know how to describe it, if they remember it at 
all. They simply don't know how to see.” The more 
time | spend with 3D, the more | realize that knowing 
how to see is as fundamental onscreen as it is 
onstage. Like theatrical lighting designers, 3D artists 
and animators must decide what is to be seen, how 
well it is to be seen, what sort of mood it is to sug- 
gest, when it takes place, and where it takes place. 
Over the years, theatrical lighting designers have 
developed a body of techniques that can be applied 
directly in a 3D environment to communicate these 
and other critical aspects of a story. If you study 
them closely and apply them with care and imagina- 
tion, you'll reap the reward of a more attentive, more 
involved, more emotionally committed audience. 


Controlling Light J. Michael Gillette, a professional 
lighting designer and teacher, argues that a lighting 
designer can see the solutions to stage lighting prob- 
lems “only if he or she has an understanding of the 
controllable qualities of the medium.” If you under- 
stand these qualities, you can shape their role in your 
work. Furthermore, being able to articulate these 
qualities makes it easier to communicate with artists 
and animators who may be collaborating on your pro- 
jects. Gillette identifies the controllable qualities of 
light as distribution, intensity, movement, and color. 

Distribution. Distribution is a fairly broad term 
that includes the angle from which a light hits an 
object, the shape and size of objects covered by the 
light, and the quality of the light; that is, its diffusion 
or clarity. 

Diffusion refers to how hard-edged a light 
appears to be, both on the object it illuminates and 
(in an aspect especially relevant to virtual lighting) in 
its volumetric opacity. The diffusion in Figure 1A, for 
example, is much less than in Figure 1B. 

Global light sources (those without a readily 
identifiable location, providing a general angled 
wash over an entire scene) typically don’t deal with 
diffusion. However, spotlights deal with it heavily. 
When creating a virtual spotlight, you can determine 
many qualities of distribution in the form of hard or 
soft edges and volumetric lighting (according to your 
particular 3D application). 

Intensity. This refers to a light’s brightness. The 
amount can range from total darkness to painfully 
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Stage Lighting 


FIGURE 1. Lighting with low diffusion is 
hard-edged and/or volumetric (A). These 
features are less apparent in light with 
high diffusion (B). 


piercing bright light. The typical default 80 
percent intensity of many 3D programs falls 
in the upper middle range of the intensity 
spectrum. 

Movement. In 3D animation, given the 
amount of control you have over lighting 
instruments, movement has several mean- 
ings. The word refers to the duration of light 
cues (rising or falling intensity), motion of 
scene lights (a carried lantern, falling lamp, 
or glowing eyeballs), and motion of lights that 
affect a scene but have no visible source, 
including point lights (light bulbs and the 
like). However, any kind of change in lighting 
parameters over time falls into this category. 

Color. An extremely powerful tool, tinted 
light can convey information, solicit emotion, 
and catalyze a reaction. We'll look further 
into the use of color in a moment. 


Lighting Functions In addition to under- 
standing the qualities of light, it's important 
to define the functions of lighting design. In 
creating a lighting design, you must be con- 
cerned with visibility, modeling, and mood. 

Visibility. This, of course, is the most 
obvious function of lighting, determined by 
the number of lights, their intensity, and 
direction. In the theater there’s a saying, “if 
you can't see ‘em, you can’t hear 'em.” This 
is true in 3D scenes as well. A scene must 
be seen to be believed, understood, and 
enjoyed. Lighting must make every relevant 
object or character clearly visible. 

However, the very idea of controlled light- 
ing suggests that objects are to be seen 
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area, and other fine details of distribution (B). 


FIGURE 3. Careful distribution of shadows cre: 


FIGURE 2. Unlike global and ambient lights (A), spotlights offer the control over angle, 


ates good modeling, or definition of form 


(A). Too much light from too many angles leaves the same object looking relatively 


shapeless (B). 


only as you want them to be seen. The main 
challenge of achieving visibility is to direct 
the viewer's attention to important areas 
and objects in a subtle way, a technique 
known as selective focus. Selective focus is 
based on an audience's instinctive reaction 
to light: most people look toward the bright- 
est area. Moreover, selective visibility can 
hide shortcomings of modeling, animation, 
texturing, and so on. 

Consequently, global lights, although they 
yield high overall visibility, usually aren’t the 
best choice from the standpoint of lighting 


design. They tend to illuminate an entire 
scene equally, detracting from your ability to 
achieve selective focus. Often, | delete 
global lights entirely along with all ambient 
light, and instead use spotlights. Spotlights 
offer control over angle, area, and other fine 
details of distribution. The effect leaves 
much more to the audience's imagination, 
making the image more engaging (Figure 2). 


Modeling. In lighting nomenclature, mod- 


eling refers to the visual definition of form. 


Good modeling provides enough light for visi- 
bility, but creates shadows sufficient to com- 
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Adapting ideas from 


his is bad modeling. 
3 ve ever looked at a snapshot of 
yourself and found yourself staring at a 

‘gi nger’s face, you're familiar with the 
issue. The perpendicular angle at which a 
camera's strobe bulb sends out light obliter- 
ates shadows around the eyes, under the 
nose, and below the cheekbones, making it 
impossible to discern facial details. Even 
worse is when painstakingly constructed 3D 
models look washed out, flat, and uninter- 
esting due to poor lighting. 

Mood. Portraying mood (happy, sad, scary, 
triumphant, and so on) is one of the easiest 
lighting functions to achieve. Paradoxically, it 
also can be one of the most difficult when 
you're after a subtle effect. It may be fun to 
create breathtaking lens flares, volumetric 
lighting, and explosive special effects, but 
less obvious moods are the ones usually 
needed most, and the ones most often 
neglected in visually mediocre 3D scenes. 


Fulfilling the Functions Having established 
the goals of effective lighting, let's dive into 
the specifics of how to make them happen. 
In his classic book A Method of Lighting the 
Stage, Stanley MacCandless, a professor of 
lighting at Yale, describes how to use the 
qualities of light to achieve the functions of 
light. MacCandless’ theories have been 
applied in theatrical productions for years, 
and they're incredibly powerful applied to 3D. 


traditional photography, 
MacCandless identifies 
two basic lighting types: 
key and fill. A key light 
is the brightest light 
aimed at the target 
object, while a fill light 
is much dimmer. Fill 
lights soften shadows 
left by the key light and 
add color and depth. 
Arrangements of 
key and fill lights can 
be drawn in a diagram 
known as a key plot 
(Figure 4) A key plot 
shows where the key 
and fill lights are posi- 
tioned and their angles; 
it can show color as 
well. A key plot is 
divided into top, front, 
and side views. Each light source is repre- 
sented by an arrow that defines its angle. 
I've numbered them as well so it’s easy to 


AMBER (2) 


LIGHT 
AMBER (5) ==" 


identify the same light in various views. Back- 


lights usually appear only in the top and side 


views because their angle can’t be communi- 


cated in the front view; similarly, sidelights 
usually don’t appear in the side view. An 
arrow with a bent shaft, such as the rose 
light in the lower left and right areas of the 
plot, indicates a toplight; that is, a light posi- 
tioned directly above the scene. 

Figure 5 illustrates how a key plot relates 


FIGURE 5. A key plot describes a lighting setup (A) and thus affects the quality of the resulting rendered image (B). This key plot 


shows only a front light; no fill lights are present. 
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FIGURE 4. A key plot is a diagram that shows where the key 
and fill lights are positioned, their angles, and sometimes 
their colors. A key plot is divided into top, front, and side 
views. Each light source is represented by an arrow that 
defines its angle. In this illustration, each light is numbered 
to make it easy to identify the same light in various views. 


to a lighting setup, and the resulting rendered 
image. In this case, the key plot shows only a 
front light; no fill lights are present. The key 
plot in Figure 6 is much more complex—it 
includes one key light and four fill lights—and 
creates a more interesting rendered image. 
The key light generates a strong shadow 
across the left side of the face and bottom of 
the chin, adding definition to the form for 
good modeling, while the fill lights make it 
easy to see the object as whole. 

Most theatrical lighting designers sketch 
several key plots for each scene before set- 
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FIGURE 6. A complex key plot (A) creates a more interesting rendered image (B). The key light generates a strong shadow across 
the left side of the face and bottom of the chin, adding definition to the form for good modeling. The four fill lights, among them a 
toplight and a backlight, make it easy to see the object as whole. 


tling on a design. Sketching out a key plot 
before you start placing lights and rendering 
can be a big time saver. A key plot doesn't 
deal with some important issues of virtual 
lighting, such as distribution, fall-off, or inten- 
sity, but it does help solidify a lighting design 
and locate weaknesses before you reach 
the production stage. 

By default, most 3D applications open to 
an environment with high ambient light and 
a global light or two, providing a brightly lit 
space in which to model. While this defi- 
nitely accomplishes the visibility requirement 
of lighting design, it’s dull, flat, and unin- 
spired. To make visibility an artistic aspect 
of a design, it’s necessary to address the 
other functions of lighting design as well. 


A Sharper Angle One of MacCandless’ 
most powerful ideas is dynamic use of light- 


ing angle. This is one of the most effective 
ways to communicate mood, time of day, 
and a host of other important ideas. Global 
lights, when angled well, can act like the sun 
and provide general lighting; however, for 
indoor scenes and more dramatic scenes, 
spotlights make a better choice. 

Without any color and only one key light, 
angle alone creates dramatic effects. For 
instance, a heavy top light can denote mys- 
tery (Figure 7A), and a more oblique angle 
can denote ominous danger (Figure 7A). 
Light angles that don’t occur naturally can 
make for a frightening effect (Figure 7C). 


Multiple Lights A higher degree of realism 
can be achieved using multiple lights. Even 
outdoors, our everyday lives are illuminated 
by numerous light sources. The sun acts as 
the key light and then bounces off nearby 


glass, buildings, cars, and even cement 
floors. Indoors, the situation is similar. Every 
table, wall, and piece of furniture reflects 
light, and therefore counts as a fill light. The 
point is that, while an appropriately angled 
key light is critical, fill lights are necessary to 
flesh out the design. 

Most of MacCandless'’ designs call for at 
least five light sources: toplight, backlight, 
two sidelights, and a combination of angled 
and straight frontlights. Any of these 
sources might be considered the key light 
while the others become fills. 

I've seen effective outdoor scenes that 
used a combination of a global light as a 
key light (the sun) with several spotlights as 
fill (sunlight bouncing off surrounding sur- 
faces). However, for indoor scenes, it’s a 
good idea to stick to a point or spot light as 
the key (a light bulb) and use spotlights for 


FIGURE 7. A single key light can create dramatically different depending on its angle. A heavy top light can denote mystery (A). 
Angle can denote ominous danger (B). Light angles that don’t occur naturally can make for a frightening effect (C). 
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Stage Lighting 


fill. This gives you a high degree of control 
over fall-off and distribution. 

An important caveat when using multiple 
lights: If the key light isn’t the brightest light 
in a scene or the fill lights are too intense, 
you can't achieve good modeling. Figures 3A 
and 3B (p. 54) depict the same key plot, but 
in Figure 3B the fill lights are set to a much 
higher intensity. The result is a washed-out 
scene devoid of shape and interest. 

A similar outcome can occur if ambient 
light settings are too high. Ambient light pro- 
vides too much light without an identifiable 
source or angle, diffusing other lights that 
may be selected and positioned effectively. 
Multiple light sources are important for real- 
ism, but they must be used sensitively and 
kept at a reasonably low intensity. 


Color Enhancements In real life, light is 
rarely white. As it bounces off surrounding 
surfaces, it reflects their hues, resulting in a 
varied combination of colors. Virtual lighting 
should be no different. The color of the key 
light (as the strongest light source) will set 
the tone while others either complement or 
contrast with it. 


FIGURE 8. Colored lighting can be used to highlight or mute colors of objects. Red 
lighting on a red apple brings the apple’s color to life (A). Green lighting on the same 
red object creates a dark effect that would be difficult to create any other way (B). 


The color choice of the key light is 
extremely important, as color is one of the 
strongest tools available for conveying emo- 
tion. However, the other light sources can do 
more than simply soften shadows created by 
the key light. They can highlight colors, enrich 
the color scheme, and add depth. A dash of 
light rose on a red apple or skin tone will bring 
that color to life, giving it a glow and identity 
of its own (Figure 8A). On the other hand, a 
green light on a bright red apple will produce 
a dull gray, a gray difficult to achieve any other 
way than through mixing light (Figure 8B). 

A popular technique in theatrical lighting 
is to divide an area to be lit into a hot side 


and a cool side. Hot refers to colors on the 
red end of the spectrum, while cool refers to 
colors on the blue end. Lighting with a combi- 
nation of hot and cool colors brings out a 
broad range of hues in the object being lit. In 
Figure 9, angled front lights on the right and 
left are colored red and blue respectively; 
white lights are positioned back, top, and two 
in front (one of which is the key light). The 
colors of the lights are most apparent in the 
white area of the rendered result. 

With a definite key color choice (to con- 
vey the mood) and subtly colored fill lights (a 
hot side and cool side relative to the object), 
you can retain a lot of control over mood 
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FIGURE 9. In the key plot for this lighting design (A), angled front lights on the right and left are colored red (hot) and blue (cool) 
respectively; white lights are positioned back, top, and two in front, one of which is the key light. The colors of the lights are most 
apparent in the white area of the rendered result (B). 


while revealing all colors in the objects in 
the scene. In addition to bringing out colors, 
this approach adds a sense of depth that 
can't be achieved without colored lighting. 


Putting It All Together We've talked about 
the controllable qualities of light; the func- 
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tions of visibility, modeling, and mood; and 
the techniques of angle, multiple light 
sources, and use of colors. Putting them all 
together can have a dramatic impact on the 
presentation of scenes and individual 
objects alike. 

You can see how these theories can 


enhance a scene in Figure 10, a virtual set 
design for a production of Pools Paradise. 
Figure 10A is poorly lit; it has multiple lights, 
but they're all the same strength. They don't 
enhance mood or modeling, just visibility. 
Figure 10B is the same set with lighting that 
denotes a happy setting; notice how much 
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more colorful the wallpaper looks and how 
much more depth the space has. Several of 
the fill lights are yellow (a major color in this 
set design), highlighting the colors of the 
set, with a hot side/cool side scheme that 
gives the image increased depth. Figure 


10C is lit to portray a nighttime setting with 
a more sinister mood. Again, the lighting cre- 
ates good visibility (perhaps more than nec- 
essary in many 3D scenes), but it still looks 
as though the lights are off and something 
vaguely threatening is afoot. Cool blue lights 


FIGURE 10. Three views of the same scene. One is poorly lit (A) with several lights of 
the same strength. One well lit for a happy setting (B) in which several yellow fill lights 
highlight the colors of the set and the hot/cool-side scheme enhances depth. The third 
is lit for a nighttime setting (C) in which blue lights shining on the yellow set provide 
good visibility, but the unsaturated colors give the impression of relative darkness. 


shining on the yellow set provide good visi- 
bility, but the unsaturated colors (as colors 
appear under little light) give the impression 
of relative darkness. 

Applied to an individual object, the princi- 
ples of theatrical lighting can create a dra- 
matic emotional impact. Color can easily 
create diverse and powerful moods, as illus- 
trated in Figure 11. Note the key plot for 
each image, and the colors and angles used 
to communicate each mood. Note also the 
depth and vibrancy of these images com- 
pared with the black-and-white renderings in 
Figure 7. 

Drawing key plots, positioning multiple 
light sources, and selecting an optimal color 
for each can take time. Moreover, different 
3D applications and rendering engines han- 
dle color and shadows in different ways. 
Thus, it might be a little difficult to sort out 
the methods described in this article within 
the your tool of choice. However, as you 
experiment with them, the concepts pre- 
sented here will become more concrete, and 
soon you'll find combinations that work 
effectively for your application. At that point, 
you'll find that implementing them becomes 
faster and more efficient. The results will 
speak for themselves. 


Adam Watkins is a graduate student at 
Utah State University pursuing an MFA in 
Art. With the longsuffering help of his wife 
Kirsten and under the guidance of Profes- 
sor Alan Hashimoto, he is working toward 
the goal of teaching 3D modeling, lighting, 
and animation. Email him at 
awatkins@cc.usu.edu. 


FIGURE 11. Applied to an individual object, the principles of theatrical lighting can create powerful moods such as frightening (A) or 
mysterious (B). Note the key plot for each image, and the colors and angles used to communicate each mood. 
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Canoma 1.0 


’ Canoma is described by MetaCreations 
as “the first product that allows users to 
quickly create photorealistic 3D content from 
scanned or digital photographs without 
extensive 3D skills.” The last four words are 
essential to the claim of being first, and hav- 
ing spent time playing with Canoma 1.0 and 
having gone through the tutorials, | can 
attest that it does the job easily and can 
also create flythrough animations of 3D 
scenes derived from 2D images. What I'm 
less sure about is how many 3D artists and 
animators will find it useful. MetaCreations 
identifies its target as 3D designers and ani- 
mators, 2D designers, and web content cre- 
ators, but | think it’s actually a subset of this 
demographic. 

Getting started with Canoma was very 
easy. | installed it on my dual-3OOMHz Pen- 
tium Pro on Windows 95; it ran on Windows 
NT without a second installation. The user 
interface (Figure 1) sports an aesthetically 
pleasing design that marks it as the work of 
MetaCreations’ Kai’s Power Tools crew. Its 
subtle gradients and fading highlight states 
look great on a 24-bit display, but they don’t 
fare as well in 16-bit color. 

The basic technique involves importing a 
2D image, matching 3D primitives to areas in 
the image, and automatically texture-mapping 
the primitives with pixels drawn from the 
image. Canoma is best suited for matching 
hard-edged rectilinear forms such as build- 
ings and simple furniture. The process 
involves loading one of several primitive 
forms, via buttons that line the lower edge of 
the GUI, and pinning its corners to those of 
the object in the image (Figure 2). As you 
align corners, Canoma positions its virtual 
camera and adjusts the focal length to match 
the perspective in the photo automatically. If 
this doesn’t sound impressive to you, it may 
be because you've never tried matching 
geometry and camera settings to a photo- 
graph by hand. In this respect, MetaCreations 
Canoma is amazing, simplifying a difficult 
task. There are even tools to help you align 


BY PAUL DAVIES 


Step into a Photograph 


and KPT fans will feel right at home; users of mainstream 3D content creation apps 
might find it awkward. 


FIGURE 2. After selecting a primitive from the lower edge of the user interface (A), 
you pin the corners one by one, matching them to corners of an analogous object in 
the image (B-F). Canoma adjusts the 3D camera’s position, orientation, and focal 
length based on the primitive’s new position. 


primitives to items whose corners lie outside 
the borders of the imported image. 

| was most impressed by Canoma’s abil- 
ity to extract and flatten appropriate portions 
of a photo and apply them as textures (Fig- 


ure 3, p. 68). Once you're satisfied with your 
pinning, you just click a button and Canoma 
will create and apply textures for every visi- 
ble surface on the primitives. Multiple photos 
of an object taken from various angles and 
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distances can be used to generate textures 
for hidden portions of a model. If you don’t 
have several images to work from, Canoma 
can perform a clever texture-mirroring trick to 
fill in the blank spots. 

To create a flythrough animation of your 
geometry, you simply advance to the appro- 
priate frame using the timeline slider, posi- 
tion the camera, and set a key. When you're 
done setting keys, you can play back the ani- 
mation in Canoma or export it as a Quick- 
Time movie. The procedure is simple 
enough, but Canoma lacks a quad view, mak- 
ing it difficult to fine-tune camera motion 
(especially if the camera rotates more than 
90 degrees on an axis). Moreover, Canoma 
doesn't provide any controls for configuring 
QuickTime output other than resolution. If 
you're fortunate enough to have one of the 
few 3D programs for which Canoma can 
export textured models (more on this in a 
moment), you'll probably want to create your 
animations there. 

The tutorials are comprehensible but 
somewhat inconsistent. Some procedures 
are explained in detail while others are rather 
sketchy. Sometimes the instructions seem to 
omit portions of steps. Though it was rarely 
difficult to figure out what needed to be done, 
the omissions seemed unnecessary. 

The most frustrating experience | had 
came late in the tutorials. The tutorial con- 
tained a procedure for aligning and connect- 
ing multiple primitives using Canoma’s Glue 
tool. To the best of my knowledge, | followed 
the steps to the letter; yet when | attempted 
to glue the pieces together, things went terri- 
bly wrong. The geometry started to twist and 
warp as Canoma attempted to understand 
the connections I'd made (Figure 4). It was 
only later, in the “Advanced Modeling” refer- 
ence, that | learned that this behavior meant 
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Canoma didn’t understand how | wanted my 
primitives to be attached to each other. 
Armed with this knowledge, | returned to the 
task at hand. As suggested by the reference 
materials, | attempted to glue the pieces in 
various ways. After several unsuccessful 
attempts, | finally threw in the towel. This 
was the only real difficulty | encountered. 

On the other hand, an insistence on entry- 
level simplicity is Canoma’s biggest weakness. 
The feature set is too limited for serious 
work. There are no spheres, hemispheres, or 
cylinders in Canoma's list of primitives. In all 
likelihood, such forms would be far more diffi- 
cult to pin accurately, but that doesn't keep 
me from wanting them in Canoma. 

A polyline tool extends the range of 3D 
shapes beyond the selection of primitives by 
letting you extrude user-defined shapes. With 
careful texturing, polyline objects are handy 
for cars, trees, people, and other asymmetri- 
cal shapes—but they'll only get you so far. 

The bottom line is that Canoma isn't 
designed for high accuracy. For instance, there 
seems to be no way to set size and orienta- 
tion values numerically. Although Canoma's 
WYSIWYG approach works, it would be a lot 
more powerful if you could enter measure- 
ments gathered from location surveys, or at 
least set a scale for object export. 

Canoma can import JPEG, TIFF with 
alpha, PNG with alpha, GIF with alpha, PSD 
with alpha, BMP (Win only), and PICT (Mac 
only)—but no 3D formats. Export formats 
include MetaStream (MetaCreations’ own 
web-friendly format), OBJ, VRML 2, Caligari 
trueSpace 3D, and AutoCAD DXF, as well as 
QuickTime 3.0, The lack of formats such as 
Softimage, NewTek LightWave, and Discreet 
3D Studio MAX indicates that MetaCreations 
doesn't expect the Canoma user base to 
extend into the higher end software market. 
This is a shame, since Canoma seems well 
suited to pre-visualization work and virtual 
set creation (such as Manex did for the “flo- 
mo” shots in The Matrix). 

The documentation goes to the trouble of 
outlining which aspects of the supported for- 
mats can be utilized in unsupported pack- 
ages. This certainly can save a bit of time 


FIGURE 3. Starting with a 2D image (A), 
Canoma can extract and perspective- 
correct a portion for use as a texture 
map (B). The blurred area in the lower 
left corner of image B was created by 
the software to fill the portion that 
doesn’t appear in the original image. 


FIGURE 4. In an attempt to use the Glue 
tool to align and connect multiple primi- 
tives, | started with a pair of boxes prop- 
erly aligned to the imported image (A). 
But when | glued the pieces together, the 
geometry started to twist and warp (B). 


and frustration, yet it makes me wonder why 
the program doesn’t support some of the 
more popular formats directly. The suggested 
retail price, $499, is only $100 less than 
that of Caligari trueSpace and $200 more 
than MetaCreations’ own Ray Dream Studio. 

Given Canoma’s extraordinary capabilities 
and limited feature set, | think it might find a 
niche market (although a lower price would 
help). However, with more primitives, measur- 
ing tools, and 3D file format support, 
Canoma would be an exceptional tool for a 
wide variety of users. As it currently stands, 
it may be inaccessible to those who would 
appreciate it the most. @ 


Paul Davies started his career as an illus- 
trator. Currently, he is a 3D modeler and 
texturer for Lucas Arts. Contact him at 
pdavies@lucasarts.com. 
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print. But now the entire history of Game 
Developer from 1994-April 1999 is available 
on one great resource. On the Game 
Developer CD-ROM, you'll find quality, 
cut-to-the-chase information for profes- 
sional game developers that you just can’t 
get anywhere else. Imagine the different 
approaches you'll take after reading all 

18 Postmortem columns that dissect the expe- 
riences of developers working on pub- 
lished games. Take advantage of years of 
shared wisdom from experts like Chris 
Hecker on programming, Paul Steed 

and Josh White on art, and Mark 

Miller on audio. 
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Very Special Effects 


Puffin Designs 


Commotion 2.0 for Mac 


a “Photoshop for video” is how people 
often refer to Commotion from Puffin 
Designs. Even if you don’t know about the 
program's 2D animation, paint, and rotoscop- 
ing capabilities, you've seen them in action 
in films such as Star Wars Episode 1: The 
Phantom Menace, Pleasantville, Mighty Joe 
Young, and Dr. Doolittle. Scott Squires, Acad- 
emy Award-winning founder of Puffin Designs, 
works at Industrial Light & Magic (ILM) as a 
visual effects supervisor, along with quite a 
few other Puffin employees. In fact, Commo- 
tion was used internally at ILM for years 
before its commercial release. 

Commotion 1.0 has proven invaluable to 
the 3D special effects community, and ver- 
sion 2.0 ($2,495) offers even more features 
that make it worthwhile to anyone who works 
with 3D rendering and animation. Let's take 
a look at the new release with an emphasis 
on features of special interest to 3D artists 
and animators. 

By the time you read this, Puffin should 
be shipping Commotion 2.1 for Mac and the 
much-anticipated Commotion for NT, also ver- 
sion 2.1. Except for differences in keyboard 
commands and other platform-specific func- 
tions, the two versions are said to be identi- 
cal and are expected to maintain feature 
parity in future releases. 


Real-time Playback Commotion is de- 
signed first and foremost for viewing and 
painting or matting full-motion film and video 
frames. Among its many unique attributes, it 
was the first desktop application that could 
play back full-resolution uncompressed video 
in real time on a basic platform with no addi- 
tional hardware, something that since has 
become relatively common in Mac- and NT- 
based compositing and special effects pro- 
grams. To accomplish this, Commotion loads 
frames for playback into RAM, which means 
that you need a lot of RAM to play back clips 
of any length. An uncompressed video-res 
frame with an alpha channel consumes 
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FIGURE 1. If you know Photoshop, Commotion’s interface and tools will seem familiar. 


about 1.3MB of RAM; one second of D1 
video requires more than 40MB of RAM 
beyond what Commotion requires for itself. 
500MB of RAM isn’t excessive when it 
comes to Commotion. 

Commotion’s hardware requirements are 
equally heavy. You'll need a PowerPC Macin- 
tosh running MacOS 8, a fast video card, at 
least LOOMB of RAM, fast drives for loading 
and saving clips, and, ideally, a pressure-sen- 
sitive graphics tablet. (The upcoming NT ver- 
sion will require NT 4.0, a Pentium proces- 
sor, 128MB of RAM, and QuickTime 4.) 
Fortunately, the graphics performance of new 
Macintosh systems, including G3 Power- 
Books, has gotten much better lately, and a 
standard G3 desktop Mac is perfectly viable 
for Commotion. In fact, a current G3 Power- 
Book can play back D1-resolution video clips 
at nearly 6Ofps and film-res clips nearly in 
real time. You can stuff up to 512MB of RAM 
into the latest models, so it’s actually feasi- 
ble to do special effects work at the beach. 
(Be sure to keep the sand out of your key- 
board and drive bays, though.) 

Obviously, the ability to play back anima- 
tions is valuable to 3D animators. Before 
software-based playback engines like Com- 


motion, you had to compress them for play- 
back using a hardware video system, send 
the files off to a post house for an expensive 
layoff to tape, or content yourself with low-res 
previews. Commotion makes all of this 
unnecessary by letting you see renders in 
real time on your desktop, and many users 
will find that it pays for itself with that fea- 
ture alone. If all you need is playback, by the 
way, Puffin offers a Commotion Player for 
Mac and NT for roughly $250 that gives you 
the playback engine without the ability to 
modify clips. 


Paint If you're familiar with Photoshop, you'll 
notice that Commotion’s user interface and 
tools look a lot like it (Figure 1). Commo- 
tion’s paint tools include the usual brush, 
airbrush, paintbucket, rubber stamp, blur, 
sharpen, eraser, line, and gradient options, 
along with the unique SuperClone brush, 
which lets you clone pixels from any open 
clip to another. The wire removal tool, 
another Commotion first, lets you seam adja- 
cent pixels over a wire harness or other rig- 
ging, or clone from one clip to another, much 
like the SuperClone brush. You can also 
record paint strokes with any of the brushes 
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and play them back over multiple frames, or 
AutoPaint recorded strokes progressively 
over the length of an animation. 

Version 2.0 adds the FX Brush, which lets 
you use any image as a brush source and 
provides extensive support for varying the 
brush with pressure, speed, direction, and tilt 
functions of a Wacom Intuos pen (Figure 2). 
The new version also includes multiple undos 
for paint and rotoscoping operations, sorely 
lacking in previous versions. 

No software is perfect, 3D programs 
included, and all too often they render weird 
results—polygons flipping around, textures 
bubbling, whole objects disappearing and 
reappearing. If you have the time and ability 
to figure out and correct the problem and 
rerender the sequence, this isn't such a big 
problem. In production, though, you rarely 
have that luxury. With Commotion, it's much 
faster and easier to repaint the flipped polys, 
clone the offending texture, or SuperClone 
the missing objects from other frames. 

Retouching 3D animations is one of Com- 


motion’s most important functions. In fact, 
it's rumored that nearly every frame in The 
Phantom Menace was touched by Commo- 
tion in some way, from fixing render problems 
to rotoscoped removal of characters from 
one location and insertion into another to 
pure scene enhancement. This kind of 
obsession with seemingly mundane detail 
can make the difference between a good pro- 
duction and a superb one. 


Motion Tracking Commotion’s motion 
tracker has always been fast and easy to 
use, and 2.0 improves it. The motion tracker 
lets you stabilize shots automatically or track 
four points for corner pinning—applying 
motion-+racking information to the corners of 
a 2D image to simulate perspective in 3D 
space. For instance, you might track an adver- 
tisement on the side of a moving bus and 
paste a client's logo over it using the corner 
pin filter, which will distort the logo automati- 
cally to match the perspective of the moving 
bus. Motion tracking is a time saver when 
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FIGURE 2. With the FX Brush, you can 
use any image as a brush source, plus 
it supports the Wacom Intuos tablet. 


combined with AutoPainting. You can track an 
object in a scene, attach the tracking data to 
a SuperClone brush, and use AutoPaint to 
clone the object out of the scene automati- 
Cally, potentially saving hours of work. 

Animators using Play Electric Image can 
take advantage of Commotion’s new 3D Pan 
& Tilt motion tracking, which can follow a 
moving object and export the tracking data 
as pan-and-tilt data you can attach to a cam- 
era in Electric Image. Thus, you can match 
the motion of a camera in a 3D scene to the 
that of the camera that shot the original 
footage—an invaluable tool when trying to 
integrate moving 2D and 3D imagery. Even if 
you don’t use Electric Image, if your software 
lets you apply motion-capture data to camera 
position and rotation, you should be able to 
take advantage this feature. 


Rotosplines & Matte Making Rotoscoping 
usually often involves tracing around live- 
action characters to create mattes for com- 
positing the characters against a new back- 
ground. It's standard practice to shoot 
characters intended for compositing against 
a bluescreen or greenscreen, but sometimes 
this isn't possible. Or sometimes the director 
changes his or her mind and wants the char- 
acters in a different location after they've 
been shot. As you can imagine, tracing a 
character in every frame of a shot, possibly 
over hundreds or even thousands of frames, 
can be extremely tedious and labor-intensive. 
Commotion is a superb rotoscoper, and its 
rotosplines and matte retouching tools, com- 
bined with the ability to apply motion-tracking 
data to rotosplines, make this kind of work 
much more manageable. 

A rotospline is an animatable Bezier or B- 
spline path drawn using the pen tool; Com- 
motion lets you create an unlimited number 
of rotosplines in a clip. You start by tracing 
the outlines of the object you want to matte 
out, then you move forward a few frames and 
move points around the outline to match the 
object's new position. You continue setting 
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FIGURE 3. The time line makes it easy to animate After Effects filter settings over 
time, and you can preview the effect in the thumbnail window. 


keyframes for the rotospline (or splines) until 
the object is completely rotoed. If the object 
has a stable outline, like that of a car viewed 
from the side, you can often motion-track it 
and apply the data to the rotospline’s posi- 
tion; this makes the matting process incredi- 
bly easy. Then you can render the resulting 
matte into the clip's alpha channel or as a 
separate file for compositing in another 
program. 

If you just need to composite the object 
you've rotoed against a single background 
layer, Commotion’s own Composite function, 
which supports foreground, background, and 
matte layers, will do the job. This is a fast, 
easy way to composite 3D animations with 
alpha channels into video or film footage. 

Fil Commotion 2.0 now 
supports third-party Adobe After Effects fil- 
ters, along with QuickTime 3.0 and 4.0 
effects. It comes bundled with a new set of 
ICE image-processing filters, which owners of 
BluelCE accelerator hardware can run at 
greatly accelerated speeds on their hard- 
ware. To support keyframing the filters, Puffin 
has implemented an elegant time line that 
makes it easy to animate filter settings over 
time (Figure 3). The filter dialog also lets you 
preview an effect in a thumbnail window 
before applying it, an ingenious and welcome 
feature. 

Commotion’s extensive tablet support 
includes the ability to slide parameter values 
by dragging the cursor over a value, so you 
don't have to drop the pen and go to the key- 
board. The new time line interface does this 
feature one better with Rub Text, which lets 
you scrub filter values by dragging over the 
value’s name, and even lets you change X 
and Y values simultaneously with a nifty dou- 
ble-arrow cursor. 

Commotion 2.0 also includes a new 
Motion Text plug-in similar to After Effects’ 
PathText filter, with animatable tracking, lead- 
ing, and Bezier motion paths and a built-in 
drop shadow that doesn't look half bad. You 


& Motion Text 


can also add a true directional motion blur to 
the moving text, which, along with the new fil- 
ter effects, can create reasonably sophisti- 
cated text titles. 
Upstanding Upgrade Commotion is coming 
closer and closer to competing directly with 
Adobe After Effects (AE), the market leader in 
desktop compositing software. New features 
such as third-party filter support, FX brushes, 
and motion text are starting to make Com- 
motion a compelling alternative to After 
Effects, which lacks paint functions, for 
example. The two programs also work well 
together, and until Commotion provides com- 


sources 


Commotion 2.0 » list price $2,495 
Puffin Designs + RAPID 3D NO. 163 


‘SYSTEM REQUIREMENTS: 

PowerPC or G3, MacOS 8, 100MB RAM, fast 
video card, fast hard drive, pressure-sensitive 
graphics tablet (optional). 
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plete multilayer support, it can’t replace AE. 

If you don’t do a lot of multilayer com- 
positing, Commotion might serve as your 
only 2D program. Its superb retouching and 
image-enhancement capabilities could make 
the crucial difference between breezing 
through a tight deadline and settling for less 
than you had hoped for. @ 


Richard Lainhart is digital media specialist 
with Novaworks Computer Systems in New 
York and technology fellow in the arts at 
Bard College. He also co-hosts the New 
York City After Effects Special Interest 
Group and creates music and animation on 
Macs and NTs. Contact him at 
tlainhart@novaworks.com. 
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Streaming Web 3D 


MetaCreations 


MetaStream format 


a Despite an immense amount of effort 
on the part of vendors and artists, the Inter 
net has been slow to embrace 3D. Why? 
Answers are nearly as numerous as people 
with a vested interest in seeing the concept 
succeed. Most theories blame deficiencies 
in the content, tools, audience, or business. 

Those who subscribe to the latter notion 
would do well to look into MetaStream, a 
web-sawy 3D format launched by MetaCre- 
ations (with a little help from Intel). Meta- 
Stream is a PC file format that lets you 
create scalable 3D graphics for delivery and 
viewing on the Internet. Plug-ins are available 
that let you export MetaStream files from 
Discreet 3D Studio MAX 2.0 and 2.5 and 
MetaCreations Ray Dream and Ray Dream 
Studio 5. Bryce 4.0, Infini-D 4.5, and 
Canoma—all MetaCreations products— 
export MetaStream directly. MetaCreations 
also plans to develop a tool kit that will allow 
web and game designers to leverage the 
MetaStream 3D open file format. (For a taste 
of MetaStream in action, see the 3D web 
site at www.3d-design.com.) 


Audience Experience MetaStream files are 
extremely compact, much smaller than those 
associated with other Internet 3D technolo- 
gies, so they download quickly. Furthermore, 
they appear immediately in the manner of a 
progressive JPEG image, becoming more 
detailed as more data arrives. (MetaCre- 
ations refers to this capability as streaming.) 
All computation takes place on the client 
side, so no server-side software is necessary 
to deliver MetaStream content. 

Web surfers seeking to view MetaStream 
content must download a free plug-in from 
the MetaCreations web site (Microsoft Inter- 
net Explorer and Netscape Communicator 
are supported, currently Windows only). The 
plug-in is small (595kB), and it can be down- 
loaded and installed without shutting down 
and restarting the browser. Once the plug-in 
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FIGURE 1. A MetaStream object presented via the default MetaStream GUI. 


is installed, MetaStream objects can be 
manipulated in simple ways—unfortunately, 
the technology doesn’t allow scene naviga- 
tion or object animation. 

Using various key combinations while 
click-dragging, audience members can resize, 
rotate, pan, zoom, and adjust pixel resolu- 
tion. Left-clicking the MetaCreations logo in 
the upper left-hand corner of the Meta- 
Stream GUI (Figure 1) or right-clicking on a 
MetaStream object calls a menu for adjust- 
ing resolution to suit the user's processor 
and modem speed (Figure 2). Options 
include wireframe, flat shading, smooth 
shading, back-face culling, texturing, texture 
shading, animation on/off (which enables 
and disables rotation), and auto resolution 
(which adjusts resolution, including frames 
per second, automatically based on the CPU 
and connection speed). Audience members 
can choose to render via OpenGL, D3D, or 
SreeD (MetaCreations’ rendering engine). 


HTML Authoring Embedding a MetaStream 
object in a web page requires only a few sim- 
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FIGURE 2. You can adjust the resolution 
of MetaStream objects to suit your 
computer and connection speed. 


ple commands. You can set parameters for 
resolution and frame rate, allowing some 
degree of control over your audience's view- 
ing experience and download time. The fol- 
lowing HTML commands embed a Meta- 
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FIGURE 3. A MetaStream object embedded in a web page with no logo and a white 


background. 


Stream object in a web page: 
<embed> src="guitar.mts" 
type="application/metastream" 
width="300" height="225" 
Background="255 255 255" 
ui="Wwhite" logo="0" </embed> 


In this example, shown in Figure 3, the 
background and user interface are both set 
to white and the MetaStream frame is turned 
off (that is, its value is 0). 


Games and Commerce MetaStream pro- 
vides an excellent solution for computer 
game developers and other Internet busi- 
nesses that can benefit from quick-loading, 
scaleable 3D objects. Internet game develop- 
ers will appreciate MetaStream’s detail and 
smooth motion, while e-commerce develop- 
ers can create online catalogs, seamlessly 
linking 2D images of their products with 
MetaStream graphics that provide a fuller 
experience. MetaStream is also well suited 
to virtual museums in which visitors can 
interact with 3D artwork. 

MetaStream isn't without competitors. 
Virtual reality modeling language (VRML) files 
allow users to navigate a 3D world via a 
browser plug-in or specialized VRML browser. 
VRML's advantage is that it can be used to 
create navigable worlds as well as stand- 
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alone objects, and it supports animation and 
sophisticated interactivity. VRML's primary 
disadvantage is large file sizes. A 6,300-poly- 
gon object | exported in MetaStream format 
weighed in at a dainty 14.5kB. The same 
object exported in VRML format (.wrl file- 
name extension) tipped the scales at 368kB. 

Apple's QTVR technology offers another 
way to create 3D objects—or, rather, some- 
thing very close. A QTVR object is created by 
photographing or creating a series of images 
of an object from different angles and stitch- 
ing them together using QTVR authoring soft- 
ware, at which point they can be viewed and 
spun in a browser window. For a QTVR object 
to recreate MetaStream's 360° viewing expe- 
rience in all planes, a large number of 
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+ Plug-ins available for Internet Explorer and 
Netscape Navigator (currently Windows 
only) to view MetaStream content. 


* Plug-ins available for 3D Studio MAX, Ray 
Dream Studio 5, and Ray Dream to export 
MetaStream files. Bryce 4.0, Infinl-D 4.5, 
and Canoma export MetaStream directly. 


images would be needed, resulting in a large 
file that would take some time to download, 
and the entire object must download before 
it can be viewed. On the other hand, Quick- 
Time's installed base is enormous compared 
with that of MetaStream. 

A very interesting competitor is Cult3D by 
Cycore of Sweden. Cycore offers a Cult 3D 
viewer plug-in to Discreet 3D Studio MAX 2 
and 2.5 that enables MAX to export Cult3D 
content. Exported objects are compact and 
highly detailed, and they can be viewed from 
all sides. In addition, they can include ani- 
mated parts, and animations can be trig- 
gered interactively. For instance, a model of a 
CD player can eject a CD when the eject but- 
ton is clicked. Thus, visitors to an e-com- 
merce site utilizing Cult3D can see operating 
versions of products. Viewing Cult3D content 
requires a browser plug-in, available from 
Cycore for Windows and Mac. 


A Step Closer If you're interested in deliver- 
ing true 3D objects over the web, you'll have 
a difficult time choosing between Meta- 
Stream and Cult3D, Cult3D supports interac- 
tive animation, MetaStream doesn’t. Meta- 
Stream streams, Cult3D doesn’t. Cult3D’s 
export capabilities are currently limited to 
one application, while MetaStream content 
can be exported from six. Audience mem- 
bers who view MetaStream content can 
adjust it to suit their processor and modem 
speed, which is a plus. 

And then there's the plug-in required for 
viewing content. Neither MetaStream’s nor 
Cult3D's is widespread yet. Although neither 
is a painful download, any component that 
must be added to the audience's system 
raises the possibility that people will find it 
cumbersome to view the content you're offer- 
ing. If you're seriously interested in either 
technology, you'll do well to watch the com- 
pany's plug-in distribution strategy closely. 

All told, the MetaStream experience is 
quite satisfying, and the technology is a sig- 
nificant addition to the tools available for 
turning the web into a 3D experience. It 
brings 3D artists one step closer to being 
able to deliver their output inexpensively to a 
worldwide audience. @ 


Doug Sahlin is a writer, digital artist, and 
web site designer living in Central Florida. 
You can contact him via e-mail at 
das001@earthlink.net. 
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“Finally an affordable, dual-monitor, one-board solution that actually makes good 
on its claims. The E&S Tornado 3000 is currently the best and fastest 3D board 
I've used in a real-world production environment. No serious artist using 
3D Studio MAX should be without one.” 
Kim Lee, Freelance Technical Director 


"Our users have been clamoring for a graphics card that will offer very 
high levels of texture mapping performance and quality. The E&S 
Tornado 3000 provides this and much more. Avid Softimage|3D users 
will be very pleased." Patrick de Grasse, Program Manager at 
Softimage, a division of Avid Technology, Inc. 


“The dual planes speed of this card is phenomenal. This card is an 
excellent choice for MAX users that need serious power or have 
a desire to run dual screens at 1280 X 1024, true color.” 
Phillip Miller, Product Manager for 3D Studio MAX at 
Discreet, formerly the Kinetix division of Autodesk 


E&S Tornado 3000 is 
designed for and tested with 


professional applications 
such as SOFTIMAGE, 
3D Studio MAX, 
Lightwave 3D, Maya. 


For more information, visit our website at 
www.es.com/wg. 
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Something to 
Crow About 


& Some of the best cartoon characters 
ever created have appeared in Walt Disney's 
animated films. Among my favorites is the 
crow in Dumbo. This character is a smooth- 
talking con man who tries to give the help- 
less baby elephant advice that will only lead 
him deeper into trouble. 

Creating cartoon characters like this, 
characters with the capacity to convey a dis- 
tinctive personality, especially a humorous 
personality, is one of the most satisfying 
aspects of 3D animation. The key to building 
such characters is to imbue them with 
human characteristics that make them seem 
familiar to the audience. The audience 
should be able to recognize some of their 
own weaknesses in the mannerisms and 
attitudes of the character. A unique way of 
walking or an exaggerated speech pattern 
that pokes fun at ourselves or people we 
know tends to strike the funny bone. 

Softimage 3.8 has a unique set of tools 
designed specifically for character creation 
and animation. In fact, it's widely used to cre- 
ate television, game, and motion picture ani- 
mations. The special features of this pro- 
gram make it a fine choice for resurrecting 
Disney's magic in a digital crow whom | call 
Too Cool Crow, or TC for short. 

A crow character that can be animated 
with human expressions such as smiling, 
frowning, and jeering requires a flexible beak, 
eyebrows and eyelids, and human-like arms 
and hands. I'd rather not copy Walt Disney's 
designs, so | derived the crow's features by 
scanning a picture of a real crow into Adobe 
Photoshop and studying its characteristics. | 
scaled up its head and beak, scaled down 
its body, and gave it cartoon legs, adjusting 
its characteristics until | had a pleasing 
hybrid that combined the features of a crow 


BY SANFORD KENNEDY 


Rendered version of Too Cool Crow, TC for short. 


with the overall shape of a human. The most 
important changes were to make the body 
pear shaped, add human clothing, and 
change the eyes to look forward rather than 
sideways. The resulting Photoshop image 
appears in Figure 1. 


acedure Before | started model- 
ing, | drew front, side, and top views of the 
character. Then | saved them as Targa 
images and imported them into Softimage. | 
used the Tools—Image import conversion 
utility to convert the images into the PICT for- 
mat so they could be displayed in the view- 
port background as rotoscope images. | 
modeled the character starting with the beak 
using NURBS. The opening or lips of the 
beak would be an important aspect of TC’s 
expressive capacity, so | created enough 
NURBS surface control vertices along the 
inner edge of the beak to easily control its 
curvature. 

| started modeling the crow's beak by 
drawing a profile around the upper beak with 
the Draw-»NURBS curve tool in the side 
viewport. This profile would remain in the 
viewport as a shape reference when | turned 


FIGURE 11. A scanned picture of a crow 
modified in Adobe Photoshop. The head 
and beak were scaled up, the body 
scaled down, and cartoon legs added. 
Then the body was reshaped, the eyes 
oriented to look forward, and clothing 
added. The result: TC Crow. 
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off the background image during the model- 
ing process. In the front viewport, | drew a 
closed NURBS curve shape to create the 
cross section contour of the beak. | dupli- 
cated the curve to make five cross sections, 
then translated and scaled them along the 
length of the beak, scaling them down at the 
tip and up at the base of the beak (Figure 2). 


FIGURE 4. The legs were built upward 
from the feet. Each copied NURBS curve 
was scaled along the X and Z axes to 
create the contour of the legs. 
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FIGURE 2. (above) TC’s 
beak is built from trans- 
lated, scaled cross sections. 


FIGURE 3. (left) The NURBS 
surface made from the 
curves in Figure 2. 


| skinned the beak using the Surface>Skin 
command by picking each cross section in 
order, from tip to base, using the default 
skinning settings. Figure 3 shows the result- 
ing NURBS surface. To create the lower 
beak, | flattened one of the upper beak cross 
sections, inverted it, and repeated the previ- 
ous duplication, scaling, and skinning 
process. 

The body and head were built as a single 
NURBS surface. Again, | started by drawing a 
Bezier curve profile of the body. In Softimage 
3.8 for Windows NT, rotoscope background 
images don't scale up and down as you 
zoom in and out. On the other hand, profiles 
can be scaled up or down, providing handy 
shape references during modeling. 

| built the cross section curves for the 
legs starting with the soles of the feet. After 
drawing one curve with 12 points, | dupli- 
cated it and moved the new curve upward 
slightly to form the foot’s side contour. Then | 
repeated the process, scaling each copied 
NURBS curve along the X and Z axes to cre- 
ate the contour of the legs (Figure 4). | con- 
tinued this process, duplicating and moving 
curves sequentially upward until | reached a 
point just below the bottom of the body. 

To model the body, first | drew a new 
curve with 22 points. | duplicated it and 
moved it upward, scaling to conform to the 
outline shape of my reference curves. | dupli- 
cated additional curves to build the remain- 
ing 14 cross sections needed to skin the 
chest, shoulders, neck, and head. Even 
though Softimage 3.8 can skin curves with 
different numbers of points, | wanted to 
maintain the same number of points in each 


cross section so the NURBS control points 
would be aligned with each other. This also 
resulted in a well-parameterized surface, 
making for a smooth, undistorted skin. 
Using the Surface>Skin command, | 
skinned the NURBS curves starting with the 
legs. | set the bottom end of the surface 
closed and the top end open. Then | moved 
up to the body and skinned it separately, 
closing both the top and bottom ends. The 
next step was to attach the legs to the body 
using a blend to curve the surface. | created 
a projection curve from the top-most leg 
curve and used the Draw-Project On 
NURBS Surface command to place a curve 
on the lower body surface. It was necessary 
to create a second projected curve at the top 
of the leg before the blend surface could be 
generated successfully. Once the first leg 
blend was done, | repeated the process for 
the other leg, adjusting the blend surface 
tangent values to obtain a smooth surface at 


FIGURE 5. The skinned body surface, 
including the beak. The legs were 
skinned separately from the body then 
attached via shape blending. 
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the edges of the blend. Figure 5 shows the 
skinned body surface including the beak. 

Skinning left some unwanted bumps. | 
reshaped the NURBS curves in the shoul- 
der and head area and reskinned the model 
several times before | arrived at the final 
shape. 


Look Ma, No Wings! This crow has arms 
rather than wings. | decided to build the 
model with its arms bent and resting on the 
umbrella, instead of positioning them in the 
classic Leonardo pose, raised up and 
pointed out to the sides. 

The arms were built by drawing an oval 
NURBS cross section curve, then duplicat- 
ing it and positioning the curves along the 
left side of the crow's body where | wanted 
the arms to be. | adjusted the scale of 
curves and skinned them, and then used 
the Effect->Symmetry command to create a 
mirror copy for the right side. Figure 6 illus- 
trates the arm cross sections and the wire- 
frame view of the resulting NURBS surface. 

The hands were built as polygonal box 
models instead of with NURBS. | did this 
because | wanted to experiment with using 
Softimage’s Shape animation capabilities, 
morphing the hands to open and close the 
fingers. | built the left hand starting with a 


FIGURE 6. The arms were built by duplicating and scaling an 
oval NURBS cross section curve to make a skin surface. 
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primitive polygonal cube. | scaled it into a 
long rectangle to form the palm of the 
hand. Next, | divided it into four long sec- 
tions using the EffectSubdivision tool and 
set the Z axis value to 3. This provided four 
polygonal faces at the end of the box to 
use as fingers. 

The finger shapes were extruded by 
selecting the polygons at one end of the 
box and duplicating them. Then, in polygon 
mode, | translated them in the X axis to 
extend them outward. | did this repeatedly 
to form additional short sections to build 
the finger bones and joints, using more 
polygons at the joints where the fingers 
would bend. After the basic finger shapes 
were long enough, | smoothed them using 
the Effect—Rounding tool. 

The thumb was created in the same way 
as the fingers, extruding outward from a sin- 
gle polygon on the side of the palm. When 
it was finished, the mesh had way too many 
polygons, so | applied the Effect—Polygon 
Reduction command. This tool reduced the 
number of polygons in the hand from 
roughly 8,000 to 1,800 (Figure 7). Any fur- 
ther reduction in the number of polygons at 
the joints would have made it difficult to 
bend the fingers smoothly later, when | did 
the Shape animation. 


To serve as Shape targets, | made three 
duplicate left hands. | modified them to 
form a hand reaching, a hand grasping the 
brim of the crow’s hat, and a hand wrapped 
around handle of his umbrella. Because the 
right hand would remain resting on the 
umbrella during the animation, | made the 
right hand by duplicating and mirroring the 
umbrella-holding shape target. 


A Sly Face In simple cartoon characters, 
most emotional expression is done with 
broad movements and gestures, supported 
by the dialog and sound effects. With the 
advent of computer-generated 3D anima- 
tion, subtle facial expressions and close-up 
shots can be used, making animated char- 
acters more interesting and lifelike. The 
eyes are the center of attention in many 
animated characters, usually highly mobile 
and larger than life-sized. TC Crow's eyes 
are very large, but they remain half-lidded to 
give him a sly, calculating look. 

| placed large white eyes on the surface 
of the head below a thick eyebrow ridge. A 
real crow’s eyes are black and inset 
smoothly into the side surface of the head. 
| built TC’s eyes by drawing and skinning a 
series of four circular NURBS curves. The 
eyes were placed on the head surface fac- 


FIGURE 7. The hand was built as a polygonal box, with fingers 
extruded by translating them in the X axis. 
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FIGURE 8. Unlike a real crow, TC’s eyes FIGURE 9. The eyelids are a set of four FIGURE 10. The hat is the only NURBS 
are white and face forward. They’re built skinned NURBS curves formed into an object that was made by revolving a 
from four circular NURBS curves. arc shape for a heavy-lidded look. curve, also known as lathing. 


ing forward (Figure 8). | built the eyelids by 
drawing and skinning a set of four NURBS 
curves formed into an arc shape for the 
heavy-lidded look | was after (Figure 9). 
The hat is an integral part of the crow’s 
appearance. It accents the shape of his 
eyes and beak. It's the only NURBS object 
in the model that was made by revolving a 
curve, also known as lathing. The brim of 
the hat was modified to produce a stylized 
floppy look by moving the control vertices 
and thickening the surface (Figure 10). 


Clothes Make the 


The Crow's vest 
was modeled using a number of the NURBS 
curves from the crow's body. When you skin 
NURBS curves, Softimage 3.8 leaves the 
original curves in the file, and you can use 
them later to create more skinned objects. | 
selected all the curves from the crow’s 
waist to its neck, then hid all the other 
objects in the scene. | reskinned these 
curves to create the NURBS surface that 
would become the vest. Then | scaled it 
roughly 15 percent larger in X, Y, and Z 
dimensions to make it fit easily over the 
crow’s body. Finally, | applied a light tan 
color to contrast the vest with the dark 
brownish-black that | had applied to the 
body surface. 

Before trimming the edge of the vest 
into shape, | unhid all the objects in the 
scene. | was pleasantly surprised to see 
how well the untrimmed vest surface object 
fit the body. : 

To finish the vest, | needed to trim the FIGURE 11. The umbrella shaft, handle, and bows are primitive polygonal cylinders. The 


edges to create a curve around the bottom umbrella cloth is NURBS converted to polygons. The crow’s tail feathers were made 
edge and then form the lapels. | grabbed from three primitive cylinders that were scaled down in one axis to flatten them. 
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control vertices in the areas | wanted to cut 
away and simply pulled them inside the body 
surface. The result looked as though | had 
cut away the vest's surface. | made sure to 
pull the shoulder-hole contro! vertices inside 
the body as well to create arm holes while 
keeping enough cloth around the shoulders 
to hide the joint where the arm joined the 
body. 


Finishing Touches All that remained were 
the umbrella, the tail feathers, and the back- 
ground setting. The umbrella shaft, handle, 
and bows were made from primitive polygo- 
nal cylinders. The umbrella’s cloth was fash- 
ioned out of a skinned NURBS surface cre- 
ated from two curves and converted to 
polygons. The crow's tail feathers were 
made from three primitive cylinders that 
were scaled down in one axis to flatten them 
and tapered lengthwise. | sculpted the wide 
ends to round them like real feathers. | did- 
n't try to make a realistic tail; instead | posi- 
tioned the feathers to visually counterbal- 
ance the weight of the crow's beak (Figure 
441, p. 84). 


The floor and back wall on which TC 
stands were built from primitive cubes that 
were scaled to create panels that could be 
texture-mapped to contrast with the crow and 
receive his shadow. This way, he would 
appear to be standing on the ground. 

To finish the model, | applied solid-col- 
ored materials to each object using custom 
Material settings in the Matter module. The 
body, hat, vest, and eyes were assigned Lam- 
bert-shaded materials, which don't have a 
specular highlight, giving the objects a soft 
appearance. The crow's beak was assigned 
a Phong-shaded blackish-brown material with 
a yellow-brown specular highlight that looked 
a bit like plastic. The umbrella was also 
assigned a Phong-shaded material with high- 
lights. The background panels were textured 
using bitmaps to create the floor tiles and 
the old stucco wall. 


Crow Motion After the model was finished, 
it needed to be set up for animation. This 
involved building a skeleton, assigning a flexi- 
ble envelope for the grouped skeleton and 
surface geometry, and then making sure the 


a ho Fe | 


FIGURE 12. After building the skeleton using the Actor—>Skeleton—>Draw 3D Chain 
command and attaching the skin to the bones, | created the character's first position 
by rotating the left foot outward to match the pose in my original drawing. Then I 
moved the foot toward his back to spread his feet and distribute his apparent weight 


more evenly. 
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vertex assignments were weighted correctly 
to allow the crow's skin to deform smoothly 
without buckling at the joints. After building 
the skeleton using the Actor>Skeleton—— 
Draw 3D Chain command and attaching the 
skin to the bones, | created the character's 
first position by rotating the left foot outward 
to match the pose in my original drawing. 
Then | moved the foot toward his back to 
spread his feet and distribute his apparent 
weight more evenly (Figure 12). 

The animation | planned to create would 
have the crow reach up with his left hand, 
take off his hat, tip his head toward the audi- 
ence, and then smile while shifting his 
weight and striking a new pose with the 
umbrella. This very human-like motion is 
actually quite complex because everything 
happens at once. Since this article only cov- 
ers how to build a cartoon character, I'll set 
aside the process of setting up the skeleton 
and the deformation envelope. You can 
download the finished animation from the 3D 
web site (www.3d-design.com). 

Building TC Crow was a challenge, espe- 
cially the legs and lower portion of the body. 
Nonetheless, it was enough fun that I'm 
working on a companion character, Jason 
Lump, an easily fooled kid who's always 
being tricked into doing TC Crow's work while 
the old bird sits back and watches. Both 
characters are parodies of people in my own 
life, which (for better or worse) provides me 
with a deep well of possible cartoon charac- 
ters and situations. 

Softimage 3.8's character creation tools 
made the creation of TC Crow fast and effi- 
cient. The challenge ahead will be to record 
dialog and animate TC Crow with lip sync to 
bring him to life. @ 


Sanford Kennedy has 20 years of experi- 
ence in film effects both practical and com- 
puter-generated. He is principal of Sanford 
Kennedy Design, a CG studio in Los Ange- 
les, and teaches 3D Studio MAX at Art 
Center College of Design in Pasadena, CA. 
Email him at sanken@concentric.net. 
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= Human Calibration™ calibrate just once per actor to see data 
« Fast capture rate 30 to 120 frames per second « Support for all professional 3D animation programs 
« Highly accurate inner skeletal data based upon via BVH export ; q 

virtual joints = Includes free SDK’ for developing drivers 


For more information email: mocap@id8media.com. See our websites: www.analogus.com, www.id8media.com 


ID8 Media is Northern California's leading dealer for We are the leaders in customer service and value. 
3D Studio MAX®. World's largest Kinetix dealer 1998. Why buy from anyone else? 


Order all the latest plug-ins and add-ons at the best prices worldwide 


> www.idSmedia.com = 415-495-3930 


MEDIA 731 Market St. #520 San Francisco, CA 94103, Toll Free: 888-662-7238 (USA) FAX: 415-495-4970 
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How to design 


cool stuff 


Subscribe to Before 
& After magazine, 

the quarterly design 
tutor that has read- 
ers saying, “Wow! | can 


design great pages!” 


Your drawing’s done. 
It’s awesome. 
You’re amped. 
And now it’s time 


_to put it on paper. 
The flat stuff. 
With words. 
Like, in a brochure. 
Maybe to impress a 
client. Or make a sale. 
Or just look professional. 
Can you do it? 
If you were reading Before 
& After, you could. 
You could design a card 
or a page or a whole portfolio 
that presents, beautifully and 


concisely, what you’re about. 

Learn how. 

It matters. 

A business (even a one-per- 
son business) must convey its 
essential self—what it is, what 
it does, what it stands for, and 
what it expects—to everyone 
with whom it has contact. 

This is what design is for. 

It’s to move mountains. 

It’s what we teach. 

Subscribe today! , 


Design a brochure 
Try this. You need a bro- 
chure that presents your 
business to a reader clearly 
and intuitively. Let’s say your 
business is half high-tech (rep- 
resented by the geometric blue 
cube below) and half people (warm 
bodies, smiles, handshakes and so on). 
How would you design it? What typeface 
would it use? Have a look: 


Can you do it? 


The best presentations are visually simple. 
That's hard to do! Our tendency is to add 1 
complexity. BEFORE (left) The designer of 1 
this insurance agency brochure began with | 
brief text and a bullet list—simple enough 
—but kept adding things in an effort to im- a 
prove his layout. Each new element, how- 
ever, made it harder to bring into adjust- | 
ment. The x-ray view shows how visually 
complex the page actually is. AFTER (right) 
Beautifully simple! Page, text block 
and margins are built on a single | 
form (square); photographic figure = 
is a clear and familiar focal point. This page is easier 
to design and better looking, too. The x-ray view 
reveals its simplicity. 


bbb 


Futura Nueva Eurostile 


| 
| 
E I 


Select a typeface 

Blue geometric cube is the 
company mark. Which of these 
three typefaces coordinates 
best? (Answer at the end) 


Begin with an element that 
already exists. In this case, 
the cube is a square, so let's 
make the page square. 


visit us at www.pagelab.com 


Card missing? A four-issue annual subscription to Before & After is $36 
Send name and address to 1830 Sierra Gardens Dr. #30, Roseville, CA 95661 


Next, make the live area 
square, on center, which 
yields “square” margins. 


Subscribe for yourself or a friend : 


at our Web site: www.pagelab.com 
by telephone toll-free: 1-877-COOL-STF 
by fax: 916-784-3995, 


And make all subsequent 
pages just like it! Cool. 


“interrupt” the squares with 
a nonsquare element, which 
becomes the focal point. 


Place text neatly in the 
center. Once the page is 
unified in this way... 
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WE'RE LOOKING FOR NEU 


Hectronic 

Arts- Tiburon 

is always 

looking to snap 

up talented 

and motivated 

individuats who 

want to shape the 

game industry, 

for years to come: 

Ina litte under, 

five years, we've) 

been responsible for the) ape 
development of 17 videogames, 
and judging from our current 


/ Executive Producers 
Producers tie Software Engineer: } 
Assistant Producers ‘Computer Graphics Artists 
Development Directors Programming/Art Soe 
Please forward 


résumd 

‘tvtth demo where applicable) to: 
Hectronic Arts - Tiburon 
Attn: Human Resources 
P.O. Box 940427 
Maltianil, FL32794-0427 


MG Slackers need not apply 


ACADEMIC DISCOUNTS 
jon. CREATIVE DIGITAL TOOLS 


AT43C REATION ENGINE'CS 


Adobe GoLive 4.0. $139Academic 


explore our web site! 


www. creatio nengine.com 
Sebastes - call for a free catalog! 


*PRODUCT INFO 1.800.431.8713 
*ACADEMIC PRICES 

*ONLINE ORDERING 

*REVIEWS 

* TUTORIALS 

*ARTWORK 


Students, faculty, and schools can save up to 70% on the 
hottest creative digital software from over sixty companies, 
including Adobe, Macromedia, MetaCreations, Discreet, 
Newtek, and Hash. 


CREATION ENGINE,LL 


Rapid 3D #46 


MARKETPLACE 


The Whole Earth and Nothing But the Earth ... 


TruEarth 


Earth in its true colors 


The Truest AND Most Affordable 1km Satellite Earth Imagery Available 
+ Complete with everything for compelling CG Earth fly-overs and fly-ins, 
interactive media, and print productions 
Natural ocean, clear ocean, and shaded relief texture maps, terrain 
elevation displacement and bump maps, night lights map, and mattes 
Full 43,200 pixel x 21,600 line 1 km detail + precision reduced-res versions 


True groundcover colors + tight geographic accuracy 
No-nonsense, unlimited-use licenses 
Down-to-earth prices 


WWW.TRUEARTH.COM 


Also available at: TerraMetrics™ 
Viewpoint Digital Digital Terrain 


© www.viewpoint.com/truearth 1-888-44-TRUEARTH 
www.truearth.com 
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PROFESSIONAL 


WAES favefront Maya | Character Animation 


Alias|Waveftont MEU: Scriptin ® 
PAIES Wavefront Composer Effects 


Oftimages 101 ‘Essentials Se 


p dyanced_ Effects 


Nl = a 


Check out course descriptions, class schedules, instructor bios, 
online tutorials, links to 3D sites and more"at Www mesmer.com. 


SEATILE © SAN FRANGISCO! 
WWW:MESMERIGOMpSelies(00.23 7/0/23 1:1 
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) MARKETPLACE Visit these vendors at Rapid 3D 


4 with 


www.RPCnet.com by design 
888.321.4406 606.252.0918 
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# DIAGNOSTIC 
% RESEARCH 
% 3D WEB 


acy euLoee 


contact 
ey e www. ficc.ca 
| : 1800,504.9494 


First Interactive 
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=.) MARKETPLACE 


Release 2.2 Now Supports Native 3DS MAX” Plugins, hed 
OpenFlight”, Trimmed NURBS, Full IGES 5.3, Unique = Zz 


3% | Animation Conversion (Lightwave"/3DS/DirectX/Renderman), 7” 
as ACIS® 4.2 SAT (solids) and more. Creates "Render Ready" Files! 
Download Demos From 
3D Studio® r4 & MAX ProlE® sip 
Apple® 3DMF® Renderman® RIB 
Alias® triangle Renderware® 


Detailer® Softlmage® hrc/dsc 
DirectX® SAT 4.2 (ACIS®) 
DXF® Solid Edge” .Part 
IGES 5.3 STL 
Imagine® Strata® SPro v1.75 
Lightscape® trueSpace® 2 & 3 
Lightwave® USGS DEM 
OpenFlight® VistaPro® DEM 
OpenGL C Code VRML™ 182 
POV 2&3 = Wavefront” (+NURBS) 


Windows NT/95/98 & Silicon Graphics 


"PolyTrans is ‘the’ premiere 3D conversion tool available today.” 
-Peter-Josesph Kovach, 3D Book Author & VC++ Dev. Journal Magazine Writer. 


"PolyTrans is by far the most versatile (translator) with the most reliable results." 
Joe Morley, Sales & Marketing Director, REM Infografica (3D Models Bank), 


“PolyTrans is the only tool we have found that can correctly convert our 3D databases." 
-Ray Arell, Architecture Validation Engineer, Intel Corp. 


The 
N G a Or, step up to Okino's Nu for full material 
U ra. editing, photo-realistic rendering and more! 


ing Syste 


Toll Free: 1-888-3D-OKINO, WEB: http://www.okino.com 
T: (905) 672-9: 


phic NoGraf & P 
© 1998 Okino CG. Toronto, Canada. products 


The Renaissance Center has the only 
comprehensive 3D Studio MAX training program 
anywhere on the planet. We have state-of-the-art 
facilities and our training is available year-round, taught by 
professional instructors, With a curriculum of over 15 course 
titles ranging from intro classes to advanced courses like 
character development, MAXScript, advanced materials and 
special effects, you'll see that we're serious about 3D Studio 
MAX! See our website for more information or call to register. 


THE RENAISSANGE @ENTER 
The New Shape of Learning 


Digital Arts 
Computer Animation 
www-henrycogswell.edu 
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1999 Ground Support Equipment (US) Ltd 


biomorph 


ergonomic computer desks 


|_ call now forcatalog 1-882 302-DESK 


biomorphdesk.com 


biomorphis a registered trademark of S.Barlow-Lawson 
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KETPLACE Visit these vendors at Rapid 3D 


DIGITAL MEDIA CENTRE 


Be a part of 


the ID 


Design 


Visual Effects Artists/Compositors of the Future 4 
Your career starts here... . Mar ketp lace Section 


Y _ WFX/Compositing 12 week full-time Call today! 


Houdini/Digital-Fusion 
Sentember 1999 a January 2000 Michelle Stutsman 
Y 3D Animation 16 week full-time Marketplace Sales Representative 
Maya/Softimage SIDE errects 
November 1999 &. March 2000 tel: 415-278-5270 
Seneca College of Applied Arts & Technology ea ee 415-278-5343 


Tel: (416) 491-5050 ext 4351 
Toronto, Canada 
http://dmc,senecac.on.ca dmc@senecac.on.ca 


email: mstutsman@mfi.com 
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2D) Models 


Royality free - rendered models 


Custom modelling service - 


starting from US $ 50 tno rseiscal mesa 


6. furniture, hoeopter, 


suPEn 6, home,plants, watches, et. || 
S00 models Food, er Mi Sda, bmp 
(eR iGDIOCRahSn NURBS modelling deechimp $ 30 $ 129 | 
in our pia canola i ’ & sees an | Any 3D-model from our US § 2 
edia Centre. bn | f cm 
E Our S-marth program i Me REALISTIC 3D | |___"rary costs you YE 
offered in the Fall and Winter. " 1 CHARACTER 
For Natormation eal i DEVELOPMENT This offer is only for online ordering: \wwwmicrobossde, Minimum 
(61 3) 727-4723 ext. 7133 by Chris Maraffi | order 10 models plus US $ 20.- processing charges plus shipping. 
or e-mail i E _ SS = 
wheatIm@algonquinc.on.ca www.intentp.com ge RS faa : 
Visit our web site at @ SIGGRAPH Startup Park #1 = = ce | 
vein cclgonguine. onic Rapid 3D #60 | See whole model library: www.microboss.de 
(g0 eae a MICROBOSS INC. Fone: 408-746-9660 
Media Centre). Rapid 3D #59 
n-wMedia 


Industry Training 
at Algonquin College's 
Media Centre 
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www.3d-design.com 


40WEEKS 
27 ALL-NIGHTERS 
3HAIR COLORS 
6 CHARACTER ANIMATIONS 
7 (VIRTUAL) 


XPLOSIONS 


ONE | MIEEER 
DEMO REEL 


from student demo: feel 


SIGGRAPH '99 Winner: 12 


Congratulations to 12 of our students who will be featured in Electronic 
Theater and the Computer Animation Festival at SIGGRAPH 1999, the 
world's premier computer graphics conference. 

This makes a total of 23 winners in the past 3 years at SIGGRAPH 
conferences, Why? 


vancouver 
film school 


ANIMATION 


800-661-4101 


Because of focused training(CG and traditional), a 24-hour lab facility 
with plenty of software and hardware, a great learning environment, 
and motivated staff and students, 


Film » Classical Animation 


nats 7 (US AnD CANADA) 
3D Animation +» New Media Local: 604.685.5808 
420 Homer Street, 


Acting for Film & Television 


1 year day program begins 
October 99 / April 2000 


dhima 


10 week sessions begin quarterly quam, Vancouver, BC V6B 2V5 
. dh institute of media art: Writing for Film & Television E-mail: q66@vfs.com 
www.dhima.com / 310.899.9377 Soars 'ingnica, Getitornia 8 TERaa 
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The Ultimate Sky Library for 
3D Studio MaxiVIZ™" 
LightWave’ i 
icroStaten 


.ModelWorks, 
Skies 


$295 


>> hundreds of skies 
»> animated skies 
> 3D skies 

> 3D sincraits 


1(256)461-0878 


Web: www.modelvision.com 
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Creative Careers for Cr 


Atlanta Chicago 

Graphic Design 

Dallas Denver 

Multimedia 

Fort Lauderdale 

Computer Animation 

Houston Los Angeles 
Web Site Administration 


Minnesota 


Industrial Design Technology 


Philade tphi a 
Phoer 
Portland 
15 Locations 
Pittsburgh 
Create an exciting and rewarding future 
San Francisco Schaumburg 
Financial aid available if qualified 
i Seattle 


THE ART INSTITUTES 
INTERNATIONAL 


300 Sixth Avenue, Suite 800 
Pittsburgh, PA 15222.2598 


+ 8i010).15;9!2.0 70,0 


www.ail.edu 


lable at all locations 
Inc., 1998 3DDES 


STUDENTS! 


Save up to 75% OFF popular 
3D animation software! 


TL Kinetx 
oP —_ Autodesk 


‘x Macromedia 
™* Adobe 
Electricimage 
‘Alien Skin 
MetaCreations 


sonal 
Medical 6 


uiities | 


Extensis 
Many More! 


Call for a FREE Student Software Guide: 


1-800-874-9001 


www.Journe yEd.com 


Teacher: 7 Alias/ 
rote ATT E ITED, wnt 
may also w ING VE Oe Ft (eee 


! 
eur! Education Marketing 


Offer for U.S. & Canadian qualified degree-seeking suldents only. 6 credit hours 
rminirum, Proof of suldent status requied with order. 
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Visit 3D magazine’s product information service. Access hundreds of 3D product web sites from 


ELT STH 


one location with the click of a button. Go to the RAPID 3D web site at www.3d-design.com. 
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Advanced Rendering Technology 45 


Algonquin College 
Alias\Wavefront 
Alpha Processor Inc. 
Apple Computer Inc. 
ArchSoft 

Art Institutes Int'l 


Ascension Technolgy Corp. 


auto*desesys 

Biomorph Interactive Desk 
Caligari 

Charles River 

Creation Engine 

Credo Interactive 

Cyra Technologies 

Dell Computer 

DH Institute of Media Arts 
Digimation 

Digital Video Direct 

ELSA 

Evans & Sutherland 

First Interactive 

Henry Cogswell College 
Hewlett Packard 

IBM Corp. 

ID8 Media 


Immersion Corp. 
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InSpeck Inc. 

Intent Productions 
Intergraph Corp. 
Journey Education Marketing 
LogiCad3D 

Mesmer Animation Labs 
MetaCreations 
MetaCreations 
MetaCreations 
Microboss 

ModelVision 

NEC Technologies 

New York University 
NewTek Inc. 

Nichimen Graphics 
Okino Computer Graphics 
Paraform 

Pixologic 

Play Inc. 

Polhemus 

Renaissance Center 
Seneca College 

SGI 

Softimage 

Strata Inc. 

TerraMetrics 

Tiburon Entertainment 
Vancouver Film School 


Visionary Design Systems 
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Athlon (K7) 
AMD 


ARPID 30 0. 169 


Aura 2.0 
NewTek Inc. 
AAPIO 30 NO. 158 


Canoma 
MetaCreations 
ARPIO 30 NO. 168 


Cinema 4D XL 6.0 
Maxon 
ARPIO 30 NO. 161 


Commotion 2.0 
Puffin Designs 
AAPIO 30 00. 163 


Cult 3D 
Cycore 


ARPID 30 NO. 165 


Deep Paint 3D 
Right Hemisphere 
AAPIO 3000. 153 


| 


| 


EON 2.5 suite 
EON Reality 
AAPIO 30.00. 152 


Fishing 
Pacific Data Images (PDI) 
AAPIO 30 N0. 168 


Inscribe 3.0 
Immersion Corp. 
AAPIO 30 NO. 160 


Lightwave 6.0 
NewTek Inc. 


AAPIO 30 10. 167 


Lip Service 1.0 
Joseph Alter 
ARPID 30 NO. 157 


MatterWaves 1.0 
Trinity 
ARPIO 30 NO. 158 


MetaStream 
MetaCreations 


AAPIO 300. 162 


RAPID 30 
CONTEST 


Particle Studio 
Digimation 
AAPID 30 N0. 155 


Photoshop 5.5 
Adobe Systems Inc. 
ARPIO 30 NO. 159 


QuickDirt 
Digimation 
AAPIOD 30 N0. 15% 


SGI 540 
SGI 


ARPID 30 NO. 161 


Softimage|3D 3.8 
Avid 
PAPI 30 0. 164 


3dfx 
AAPID 30 NO. 178 


Alpha Processor Inc. 


ARPID 30 NO. 179 


100% Pure 
ELSA OpenGL 


ELSH 


Rapid 3D Contest Sponsor 


ATI Technologies 
ARPID 30 NO. 175 


Diamond Multimedia 
ARPID 30 NO. 171 


Media 100 
AAPIO 30 NO. 176 


Real3D Inc. 
PAPIO 30:0. 174 


$3 Inc. 
AAPIO 30 NO. 170 


Spatial Technologies 


AAPIO 300. 172 


Sven Technologies 
AAPIO 3010. 173 


Terran Interactive 


AAPID 30 0. 177 


Go to Rapid 3D for 
product information and 
enter to WIN a Synergy II 
accelerator board!! 
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THEEND 


RTFM (If You’ve Got It) 


& Resources such as manuals and reference guides are a big help when it comes to 


learning 3D programs, but they aren’t available to certain users. Why? Chances are, a 


user without a manual is a pirate. When pirates go hunting for info on their pilfered apps, 


they turn to the Net for help, and hence, to 
many legitimate users who don't take kindly 
to pirates. The usual answer is a curt and 
terse reply: RTFM, which stands for Read 
The F***ing Manual. In other words, get 
bent. 

Piracy is a heated subject, and although 
many software companies and industry 
organizations insist that it’s a black-and- 
white issue of wrong and right, | see many 
gray areas. Before | go any further, though, 
let it be understood that | do not advocate 
software piracy. This form of intellectual 
property theft is basically the same, in my 
opinion, as distributing one of my pieces of 
artwork without paying me. Needless to say, 
it would make me one extremely unhappy 
camper. 

Does this mean the FBI should come 
barreling into some 12-year-old kid’s house 
because he’s making Quake characters with 
a cracked copy of Maya? Of course not. In 
this hypothetical (but very common) sce- 
nario, the kid may be a game freak who's 
bored with playing games and now he 
wants to make them, only he has no inten- 
tion of buying a $7,500 3D app. Will pirat- 
ing software lead this kid to a life of crime? 
It could, but it’s not likely. Will this “lost rev- 
enue” bankrupt the software company? 
Since there never was a chance of this per- 
son buying Maya, there was no revenue 
lost. The software company might actually 
make a small amount of money off this kid 
from royalties on an Inside Maya book. 

One of my relatives is a programmer 
who doesn’t buy any software before he’s 
had a couple days to see if it meets his 
needs. Is this piracy? The Software Publish- 
ers Association (SPA) would say yes, but | 
say no. My relative doesn't have a thieving 
bone in his body. He’s also no idiot, and 
shelling out hundreds of dollars or more for 
a program sight-unseen is, in his mind, 
insane. | agree. If he likes the app, he buys 
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it. If he doesn't, it’s blown away faster than 
it was loaded, and that’s that. No loss of 
revenue, and the companies that create the 
software he needs reap the benefits, as 
well they should. Many companies now 
offer trial versions that give you enough 
experience with a product to decide on a 
purchase, so you don't have to “pirate” 
software just to check it out. 

A bane to legitimate users everywhere, 
and only a minor inconvenience to pirates, 
is the hardware lock, more commonly 
known as a dongle. Attached to a port on 
your computer, a dongle contains a chip 
that is keyed to your copy of the software. 
When the program is launched (and at 
other times as well), the app makes a call 
to the dongle. If it finds the dongle, the pro- 
gram will function normally. If it doesn’t, the 
program won't work. Unless of course, it’s a 
cracked copy. 

Coders and hackers worldwide crack 
software programs, making the dongle 
unnecessary to run the program. This is 
usually done not for profit, but for the sheer 
thrill of hacking; it's a challenge that many 
coders find irresistible. Most people | know 
in art schools today had to scrimp and save 
for their computer hardware, yet they have 
every 3D app in the known universe loaded. 
These are not bad people. They are starv- 
ing-artist types who can barely afford a PC, 
let alone the software they need. Does this 
make it right? Of course not. But it is the 
way things are, and software companies 
understand this, as much as they may not 
like it. These student pirates may find work 
after graduating, and they may tell their new 
employer they need a certain program (a 
legal copy, that is) to get the job done, 
mostly because they're familiar with that 
particular app. This, in a roundabout fash- 
ion, creates a sale the software company 
might never have had otherwise. 

| spoke to Sandra Boulton, director of 


BY CHRIS TOME 


piracy prevention for Autodesk, developers 
of AutoCAD and 3D Studio MAX and one of 
the most aggressive anti-piracy companies 
around. Although the official policy at 
Autodesk is that all software piracy is bad, 
that 12-year-old kid, in Boulton’s words, 
“really isn't on our radar.” Companies like 
Autodesk spend their time going after peo- 
ple who illegally sell their software, use ille- 
gal copies commercially, or break hardware 
protection. Boulton also said she could see 
how smaller companies might look at piracy 
as a marketing opportunity, even if they'd 
never admit it, but given Autodesk's size 
and user base, this was definitely not a fac- 
tor. Boulton speculates that for every legiti- 
mate copy of MAX, five to seven illegal 
copies are in use today. 

So piracy is rampant. There’s no way to 
stop it, and hardware locks only inconve- 
nience legitimate users. What can be 
done? First, companies should continue to 
focus on those people who are illegally 
duplicating software and distributing it for 
profit. These people are no different than 
car thieves, burglars, or any other scum of 
the earth who would think nothing of rob- 
bing you blind. Second, the companies 
should continue to offer steep educational 
discounts on their software because, after 
all, students are their future potential (and 
paying) customers. These discounts should- 
n't be just for college students, but for any 
student with proper school ID. Third, the 
companies should forget about dongles, 
one of the most irritating, useless technolo- 
gies ever invented. Dongles do nothing but 
aggravate legal owners of software. They 
sure don’t stop piracy. @ 


Chris Tome is technical editor of 3D 
magazine and thinks the SPA’s slogan 
“Don’t copy that floppy” is extremely out- 
dated, especially for iMac users. Send him 
dongle horror stories at ctome@mfi.com. 
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Quench your thirst for animation and 
digital video power with the creative juice 
of a 1DZ°2000 ViZual Workstation from 


Ineqroph, the Intergraph log, and TZ or eitred rademars of Intergraph Carporaton. 
Intl the nt Inside Logo, nd Petim are eitred radars, ond Peni I Xeon is. 
trademark of Intel Corporation. Other brands ond produ nomes ore rodemarksof hei respective 
umes. Copyright 1999 Intergraph Corporation, Hntvil, AL 35894-0001 (5090155, 
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from__ito 
perfection reality 


in 49 minutes flat! 


Re eal Time 3D cas ting and Painting 


Because Reality Isn't Perfect. 


This 80,000 polygon car model from ViewPoint Datalabs is beautiful... perfect in fact. But often 
perfection just doesn't look rea/ enough for today's most demanding 3D work. That's where 
Amorphium shines. It's the only tool that can give your models that essential dose of reality in 
no time flat. From dents to dings, from scratches to scrapes, from crinkles to collisions, 
Amorphium lets you actually apply geometry detail to solid shaded objects with a real-time 
airbrush. It's simply incredible, and it works with objects from Electric Image, 3D Studio MAX, 
Softimage, Alias/Wavefront, Lightwave, AutoCAD and even VRML. You'vé'seen Amorphium 


used to make 3D magic happen in Star Wars: The Phantom Menace 


Pp L fl y and Austin Powers: The Spy Who Shagged Me. Now you can have 0 n af 


CSE RenaRATON FoeAiy this awesome power at your fingertips too. When it's time to get real, 
www.play.com 


800.306.PLAY get Amorphium, the ultimate 3D model finishing tool. 


9 your 2 
software store 


Amorphium and its lago are cool and thus trademarks of Play Incorporated. Play isa registered trademark of Play ltcorporated. All other trademarks are acknowledged. Copyright © 1999, Designed by the Play Creative Underground. 
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